cAmevican Society of Civil Cngineers 


Number 


MARCH 1945 


>* 
oa MAR 15 1945 
¥ 
fy 
“Fite 
ia Fi 
or THE War's Finest Marerrer Hap Its HumBie Becinnincs A Minnesota Ore Deposit (See Article, Page 121) 
f 
i 
4 
> 
5, 


Civit ENGINEERING for March 1045 


MORE 11,000" 


HE RAYMOND: COMPANY “heb executed Roads an 
more than 11,000 in char- | 


acter, location and mclivities have + 
long been supplemented BY operations in 
South America and other 
This world-wide responsibility om foundations, 
harbor and river improvements, tunMi@my;saams, high- Magne 
ways, community development, housing industrial 
projects has resulted in the development Of a specially ty 
trained personnel—skilfully experienced im all the app 


uitour « 


various phases of working conditions in different coun- 


tries and possessing a comprehensive knowledge of 
languages and customs. We invite your inquiries 
whether the job is large or small — for today or tomorrow. 
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Concrete Construction Advanced 
Inland Research 


HI-BOND Bars having greater bond- 
ing strength, assure more efficient 
structures and lower costs. 


HI-BOND Reinforcing Bars, produced by Inland in 
response to the demands of leading engineers in Govern- 
ment Bureaus and in private practice, give many important 
advantages to the construction industry. 

Because of higher bonding value, HI-BOND Bars 
increase the effectiveness of reinforcing steel in concrete. 
They assure more efficient transfer of stresses at splices, 


lessen the need for hook anchorage, and materially reduce 
the widths of cracks—factors that lower construction and 
maintenance costs, preserve the appearance and safety of 
reinforced concrete structures, and give them longer and 
more useful life. 

Inland Steel has prepared a booklet “Engineering Tests 
Prove Bonding Strength of HI-BOND Reinforcing Bar.” 
Your request will bring a copy by return mail. Inland Steel 
Company, 38 South Dearborn Street, Chicago 3, Illinois. 
Sales Offices: Cincinnati, Detroit, Indianapolis, Kansas City, 
Milwaukee, New York, St. Louis, St. Paul. 
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Decentralization—Key to Growth of 
Kaiser Organization 


By Georce Havas, Assoc. M. Ao. Soc. C.E. 


Cuter ENGINEER, Katser Company, Inc., OAKLAND, CALIF. 


‘ OW can the Kaiser organi- 
H zation carry On so many 
activities?”’ The answer 
Bould be made very simple, namely, 
by hard work. As you probably 
Buess, however, there is a lot be- 
ind these two simple words. 
At a launching in Richmond, an 
ficial of the Maritime Commission 
sked me point blank who I was 
nd what I did. I told him that 
was connected with the engineer- 
ng activities of the Kaiser organi- 
tion and that my office was in the 
itham Square Building in Oak- 
und. “Oh, I see’ he answered, 
then you are working on Kaiser’s 


ENRY KAISER has been called a 

“miracle man’’ of construction. 
Investigation shows, however, behind 
the apparent miracles a lot of hard work 
and a very efficient organization. The 
story of the growth of the Kaiser Com- 
pany from Boulder Dam days to the 
present has been told many times. 
Looking beyond the mere evidences of 
growth, the underlying reasons are not 
soapparent. In this article, Mr. Havas 
evaluates the relationship between the 
management of the company and its 
operating officers which has developed 
the talents of all top personnel. This 
paper was presented before the Los 
Angeles Section of the Society. 


detail work, it would have followed 
by natural process more or less the 
originally established lines. Another 
advantage was that this central 
organization was made available for 
other detail work. 

Construction of the Fontana steel 
plant was approved in February 
1942. Engineering work started in 
March. Ground was broken in 
April, and the first blast furnace on 
the Pacific Coast was blown in the 
last day of the same year. This ac- 
complishment of speed is something 
to be proud of and something which 
could not have been reached with- 
out the cooperation of many promi- 


nent engineers. 

Few people realize, however, that many years of hard 
work preceded the date of February 1942. Statistical 
information and economic studies were collected galore; 
plant sites were investigated, coal and ore sources 
developed. 

It is truly unfortunate that some people brand this 
steel plant a ‘‘war plant.’ It actually was conceived 


stwar plans. I understand that 

the function of the Oakland main office.’”’ The gentle- 
han has been stationed in Oakland almost three years, 
nd although most of his activities are connected with 
Caiser-owned or Kaiser-managed shipyards, he did not 
now what happened elsewhere in the organization. 

This incident gives one answer to the question raised 
nd that is ‘“decentralization.’’ As soon as an enterprise 
established, it is made self-sufficient, and the home 
brganization is not burdened by the routine details. 

There are several engineering organizations within 
he Kaiser organization. There are no fast and set 
ules which cannot be changed if conditions indicate 
hat a change is desirable. The lack of inflexible pro- 
edures eliminates red tape (rather reduces red tape) 
aich in turn obviously results in more accomplishment. 
‘an example, the first shipyards were conceived and 
esigned in the Oakland main office, particularly Ship- 
ard No. 1 in Richmond, Calif., and in the Portland 
rd of the Oregon Shipbuilding Company. 

As soon as construction began under decentralized 
‘anagement, new organizations were established at the 
ite ol the work. What was the result? The additions 
the original yards were designed and built by men 
‘io were best qualified to do so by virtue of the fact 
iat they could observe the actual production and 
tereby devise improvements in laying out the new 
cilities. The records obtained in these shipbuilding 
aters, which can be expressed in increased production 
nd reduced costs, indicate the wisdom of the procedure. 
ad the central organization continued with further 


long before the war broke out in Europe. Quick de- 


First BLast FURNACE ON THE West Coast—FONTANA 
‘Blown in” Last Day of 1942 
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Karser’s SHIPYARD PERSONNEL GRADUATED FROM Joss LIKE THIS 
Grand Coulee Dam Conveyor System, Looking West 


GENERAL View oF PERMANENTE CEMENT PLANT 
Kilns— Note Man Standing, in Center 


SHasta Conveyor Bett, or CONSTRUCTION 


Was 9'/, Miles Long, and Handled 1,100 Tons of Sand and Gravel 
per Hour, in Five Differerit Sizes 


cisions had to be made in connection with the change , 


required by the emergency, but the ground work wasjg 


and the decisions were based on sound judgment ay a 


not on guesswork. 

The same thing applies to the birth of the Permanes 
cement plant. A contract was signed on June 6, 1g 
with the U.S. Bureau of Reclamation to furnish 6,000, 
bbl of cement for Shasta Dam, and a sack of Permanes 
cement was presented to Mr. Kaiser as a Christm, 
present the same year. Studies which lasted more th, 
four years culminated in the construction of this play 
which is today the largest single cement plant in ty 
world. 

Basically, the Kaiser organization is a constructig 
organization. This provides another reason why so map 
seemingly unrelated activities can be carried on succes 
fully and completed quickly. Normally it takes yea, 
of study to design a dam. After the design has bee 
completed, drawings are made, specifications drawn 
and bids called for. Depending upon the size of th 
project, from 30 to 60 days are usually allowed for th 
contractors to prepare their bid. 

The designer of the dam seldom worries about 
struction details. Still, approximately 25% of the tot, 
cost of a dam is represented by temporary structures ap 
facilities which must be provided if it is to be buik 
The contractor’s engineers have to decide in the shor 
time allotted how to build the dam, design the facilitic 
required, estimate the cost of these facilities, estimate th 
cost of the construction, and they had better be right 
This calls for ingenuity, courage, and adaptability 

An analysis usually reduces the most intricate-looking 
problem to a very simple fundamental. Most peopk 
however, are too busy in this age of specialization | 
analyze matters which are foreign to their own specialt 
and take the easy way out—call upon a specialist. 


USE COMMON SENSE 


A slogan which hung on the wall of a resident engineer 
of the U.S. Engineers Corps said: “If everything ds 
fails, use common sense.’”’ There are many hidden 
talents in a large organization and if common sensei 
applied to the problems, these hidden talents are usually 
discovered. 

In Fontana the Kaiser Company was called upon t 
design an ingot mold foundry. Engineers of the Com 
pany knew little about ingot mold foundries, so a 1 
nationally known engineering organization which special 
ized in foundry design was called upon. As the plans 
were developed it was found necessary to provide a sand 
handling system. This was very important in the manv 
facture of castings. The consultant suggested that « 
contract be awarded to a manufacturer giving him ‘ 
blank order so that he might design the equipment an 
then furnish a price on it. The consulting firm refused 
to design this unit, stating that they were not qualifi 

Not liking to give anybody a blank check, the Con 
pany’s engineers investigated the difficult problem « 
discovered that the sand-handling system consisted 
a bucket elevator, a few screens, a few belt conveyor 
bins and gates, all of which could be designed by = 
one of a dozen engineers in the Company. The myst? 
gone, the design was completed with Company force 
and the foundry is now producing 2,500 tons of castings 
per month. 

During the early stages of the prel:minary design ® 
the blast furnace, a consulting engineering firm ™ the 
East was engaged. The problem was placed befom 
them: to build a furnace of 1,200-ton capacity. The 
were very much interested and estimated that the um 
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tures ai wired for the design would be about five months. 
be built ismuch as there were only eight months in which to 
the short &.<icn and build the furnace and the necessary acces- 
facilits ries, it was impossible to allow so many months for 
Mate teTreliminary studies. Blast furnace operation involves 
be right najor material-handling problem, the consultant said. 
nility |,200-ton furnace requires the handiing of almost 
e-looking 00 tons of materials per day. And there are four 
lifferent kinds of raw materials! 


. In those days the Kaiser Company was transporting 
pecialt rm Redding to Shasta Dam over a 9'/2-mile-long 
ist. aveyor belt, 1,100 tons of sand and gravel per hour and 
n five different sizes. So you see it was not necessary 
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Granp DAM ON THE CoLUMBIA RIVER 


to call on another specialist for material handling. Inci- 
dentally, the preliminary design of the blast furnace 
required less than four weeks, and all raw materials are 
handled by a conveyor-belt system. 

The Redding-Shasta Dam conveyor belt came into 
being as a result of a challenge: ‘‘It could not be done.” 
It is dangerous to make such a statement before Mr. 
Kaiser. The logical means of transportation was the 
existing Southern Pacific railroad line. Difficulties were 
foreseen due to interference from the main-line traffic 
on a single-track stretch of the railroad, and economies 
had to be considered. Construction of a separate railroad 
was impractical. A conveyor line was suggested. 

During the ensuing investigation, it was discovered 
that the 9'/.-mile conveyor could not be built—simply 
because such a long line had never been built before. 
There were many obstacles, raised mainly because of the 
different sizes of materials to be handled, each of which 
had a different trajectory at transfer points, and there 
were 24 transfer points. The belts could not be cleaned. 
It would not be possible to change the sizes of materials 
often enough. And so on. 

The conveyor line was designed and built, and 
11,000,000 tons of sand and gravel delivered without 
interruption. Moreover, had railroad transportation been 
relied upon, the construction of Shasta Dam would un- 
doubtedly have been delayed during the war, when the 
Southern Pacific had to handle as many as 63 trains a 
day on that single-track line. 


COOPERATION ESSENTIAL 


Construction of Bonneville Dam on the Columbia 
River was another job which ‘‘could not be done.” 
Particularly was this the comment when Mr. Kaiser 
announced that the dam would be built by his ‘‘boys.”’ 
The average age of the “‘boys”’ in those days was very 
close to 30. The bonding companies refused to furnish 
the required performance bonds. Mr. Kaiser arranged 
for personal surety bonds. 

The Columbia River was very treacherous. Where 
was there another successful example of dewatering a 
cofferdam in a river carrying 1,000,000 cu ft per sec of 
peak flood to a depth of 60 ft? The only similar work 
was done in Russia on the Dnieper River Dam, where the 
cofferdam was only 40 ft deep. With the full cooperation 
of the U.S. Corps of Engineers, who were in charge of 
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the United States, it was also necessary, 
establish a control which would coordips 
everybody's activities. This has beep, 
complished by making the Chief Structy, 
Engineer responsibile for all structuraj 
sign, the Chief Mechanical Eng inee, 
all mechanical design, and so forth. 

In building the Fontana steel plant, y-. 
few mistakes were made. There were sop 
but not very many. A railroad track} 
to be lowered here and there because of js 
sufficient clearance. A crane had ty 
turned around because the trolley approgg 
had been overlooked. On an average i 
errors were negligible. Still, the basic ¢ 
sign was performed in such widely sey 
rated places as Cleveland, Pittsburgh, () 
cago, Los Angeles, and San Francisco, By 
it was all brought together in Oakland 


PERMANENTE, LARGest SINGLE CEMENT PLANT IN THE WORLD Development of the Kaiser activitj 


the project, hydraulic model studies were conducted to 
determine the behavior of the cofferdam cribs, loads on 
holding lines, etc. There was no textbook information 
available. 

The north river bank was widened first to provide 
sufficient waterway to pass the mighty Columbia by the 
south cofferdam during the first step of construction. 
The original plans called for excavation with a floating 
dredge. This did not turn out fast enough to meet the 
construction schedule and was very costly. Use of a 
walking dragline on the shore was recommended. The 
manufacturer of the equipment refused to accept the 
responsibility. The dragline was not the proper equip- 
ment; it would not work. Mr. Kaiser said that he 
would be glad to take the name plate off. Work went 
ahead and the channel was widened on time with the 
dragline. The cofferdams were built as predicted. 
Stresses on the holding lines were within 10% of the 
model tests. The dam was built and the “‘boys’” got 
a little older. This might be off the subject, but it 
illustrates the spirit of the organization which makes it 
possible for it to do the apparently impossible and 
thereby grow and expand. 


CIVIL ENGINEERS IN MANAGEMENT 


Management of the Kaiser organization is composed 
largely of civil engineers. The management is assisted, 
generally by three staff organizations: administrative, 
legal (which includes industrial relations), and engi- 
neering. 

In the development of the engineering department, 
the usual steps from a non-productive to a productive 
status were passed through. At first the engineering 
department was considered a necessary evil. Men al- 
ways graduated from engineering into supervisory or 
other managerial positions, and not many people know, 
even within the organization, that the most prominent 
members of the management are civil engineers. Today 
the engineers are coming into their own. 

In the Oakland main office the engineering department 
has several distinct functions: design, procurement 
(expediting), estimating, programming, production con- 
trol, and development. 

The design section is divided into the usual depart- 
ments: structural, mechanical, electrical, civil. These 
are supplemented by staff consultants on process design. 
Inasmuch as it is many times necessary to engage the 
services of several consulting engineers, or engineering 
firms, who may be loeated at various distant points in 


followed a very normal course. When th 
Kaiser Paving Compatty established its office in Cy 
fornia, it was engaged in highway construction. Sapj 
and gravel is a very essential prime material in payir 
so as the next step the company entered into the com 
mercial production of sand and gravel. This was followe 
by concrete distribution plants. The production g 
prime construction materials such as cement and sted 
was a natural consequence. 

As has been stated, many years were spent in stud 
which culminated in the construction of the cemesj 
plant and the steel plant. Heavy construction wo 
continued uninterruptedly, as even today the Companyig 
building its own facilities. 


SHIPBUILDING—-AN OUTGROWTH OF CONSTRUCTION 


Transportation of materials was also indicated, and 
with the acquisition of two cargo vessels several yearn 
ago, the Company started shipping. Shipbuilding might 
be considered as an outgrowth of construction work. 
least the problem was tackled as a construction engine 
would tackle it. Asa matter of fact, a review of the k 
personnel in the Kaiser shipyards would reveal the fac 
that almost everyone graduated from Boulder Dam 
Bonneville Dam, and Grand Coulee Dam. 

Another prime material plant came into being—t 
Permanente Magnesium Plant. This venture developed 
into a chemical industry and a brick-manufactungg 
plant through the natural course of trying to disposed 
the by-products. 

There is another reason for the speedy accomplist 
ments which are so essential at this time. Start of oper 
tion does not wait until the construction has been com 
pleted. And the construction always seems to be om 
step ahead of the design. This seems to be a parad 
but it is a fact. Another point is cooperation. 1 
covers both intra-company and outside cooperatut 
Anyone in the organization who is an expert on any pa 
ticular subject can always be called upon, and the whol 
hearted cooperation of consultants in their respect™ 
fields has always been enjoyed. ; 

To sum up, the major factors which, in my opi 
permit the widespread activities of the Kaiser orga 
zation are decentralization, cooperation, thorough ans 
ysis of the problem, application of large doses of comme 
sense, an engineering background, and a competll 
spirit. Inner workings of the Kajser activities are mat 
fold and seemingly unrelated. Thecommon 
in the organization, is, of course, Henry J. Kaiser. ® 
does not take “‘No”’ for an answer. 


HAIRMA® 


N eve 
civil 
actus 
rship 
avy 
Trai 
ed ser\ 
es has 
nstruc 
bor, a 
ied into 
ime ope 
Aside 
ghting 
le cont 
tructior 
ishment 
nes. 
rvices 
icipatec 
It has 
build th 
esponsi 
bnd bro: 
nunity 


as 


ow the 


In the 
will mak 
osition 
mmun 
sions V 
ree for 
nechani 
ther pr 
erial fos 
ions SO 
Presiden 
und diph 
The w 


mi the / 


more lin 
ommit 
Bacilities 
Homestic 
home af 
Just 
tremend 
War pro 
required 
Version 

producti 
ats living 
employr 
postwar 
It goe 
War peri 


118 

| 

— 


5; No 


CCCSSarys 
ic Will P Pl 
<= = No Magic Will Prepare Postwar Plans 
uctural 4 ke sponsibility for Completion of Construction Plans Rests with the Individual— Address 
agineer Presented at the New York Annual Meeting 
l. 
plant, yen By G. DonaLp KENNEDY, M. Am. Soc. C.E. 
WETE sory COMMITTEE ON Postwar Construction, AMERICAN Socretry or Civit ENcineers; Vice-Presmpent, AUTOMOTIVE SAFETY 
1 track Founpation, Wasurincton, D.C. 
“ause of ial 
had to WEN every phase of our military operations, American of the war. That principle has been kept uppermost 
Y approag civil engineers are doing notable work—much of it by the Committee during the two years of its activity. 
verage thy actually in advance of the combat units. The mem- In spite of that limitation, much real progress has been 
e basic @iBership of this profession has furnished skills for the made, and the groundwork has been laid for even greater 
dely se, avy s Construction Battalions, for the Army Engineers progress during 1945. 
yurgh, Transportation Corps, and for a host of other special- 
isco, services. The operating manpower for these serv- COMMETTED ON EOSITWAR CONSTRUCTION 
akland es has been recruited largely from the ranks of the The Committee was established early in 1943 by the 
activiti gstruction industry, including common labor, skilled Society’s Board of Direction, and the members were ap- 
When tebor, and supervisory personnel—and these men car- pointed by Past-President Ezra B. Whitman. Past- 
e in Caled into military service the esprit de corps of their peace- President Pirnie has continued and expanded its activi- 
on. Sanfmmime operations. ’ ties, and President Stevens now has asked that the Com- 
iN paving Aside from the work civil engineers are doing on the mittee continue its work during the new year. The 
> the comfibehting fronts of the world, they have made other nota-_ work is based on activities carried out through the Local 
as followe le contributions to the war effort—for example, con- Sections of the Society. The construction program, 
luction @imetruction plans and supervision for our military estab- public and private, cannot be planned or executed on a 
: and steliiishments here at home and for our great new war fac- national basis. If the job is not done within the local 
ries. They have also performed essential engineering community, it will not be done at all. 
in studie rvices in the local communities, and have actively par- All but one of the 62 Local Sections in the United 
he cemes/icipated in the many home-front activities of war. States have local committees on postwar construction 
tion worl It has become trite to say that engineers, who plan and in operation, and rather spectacular results have been 
‘ompanyig@mmpuild the physical facilities of the civilized world, have a_ obtained in some Sections. The groundwork has been 
esponsibility to put their skill and experience to higher laid throughout the nation, and the work is picking up 
snd broader uses—to participate more actively in com- momentum with each passing week. 
ee munity and national deliberations which lead to deci- To accomplish the objective of having the construc- 
-ated, anions as to what physical facilities should be built and tion industry ready to assume its responsibility toward 
eral yeammmmow they should be operated. postwar reconversion and an expanded peacetime na- 
ling might tional economy, civil engineers should not attempt to 
work. a ee establish their own special agencies for postwar con- 
h engine In the coming year governmental leaders of the world struction planning. Rather, they should participate 
of the keiiwill make political decisions which will control the dis- in the work of existing community organizations and of- 
al the fadM™position of natural resources, the use of minerals, power, ficial agencies—or stimulate community leaders to set 
der Dam mmunication, and transportation. Within these de- up such postwar planning organizations where they do 
sions will lie the potentials of a third world war, ora _ not now exist. 
yeing—th ree for lasting peace. Surely the civil engineers, the To open the door for such local relationships with 
developed™mechanical engineers, the electrical engineers, and the other organizations, the Committee on Postwar Con- 
ufacturiag™pther professions which deal with the harnessing of ma-_ struction has sought and obtained practical working re- 
dispose am™merial forces, should advise our world leaders on the deci- lationships with many organizations, such as the Com- 
ions soon to be made. This is the program which mittee for Economic Development, the Chamber of 
scomplisim resident Pirnie carried to the leadership of our military Commerce of the United States, the American Institute 
t of opengmend diplomatic services this past year. of Architects, the Federal Works Agency, and various 
been comm The work of the Committee on Postwar Construction national municipal and housing associations, both public 
to be on™! the American Society of Civil Engineers occupies a and private. As a result of an experiment in Cleve- 
a parad snore limited field in preparations for the future. This land, Ohio, and Allentown, Pa., which showed how suc- 
ion. Thommittee is concerned with those necessary physical cessfully our construction program can fit into the work 
operatio—imaciities, both private and public, on which an expanded of the local Committees for Economic Development, 
1 any pagmomestic economy will depend, to win the peace at President Pirnie was invited to serve as chairman of a 
the wholegmhome after the war is won. C.E.D. Action and Advisory Committee. The Society’s 
respecti"t Just as time was required to plan and carry out a Committee on Postwar Construction now is working 
tremendous construction and conversion program before with local C.E.D. committees throughout the nation in 
y opimomaae¥ar production could reach its peak, so time will be fitting its work into the C.E.D. program. 
er orgalm™equired to plan and carry out a construction and recon- The McGraw-Hill Publishing Company has made 
ugh aleeYesion program before this nation can achieve high available to the Committee its Business News Depart- 
f commagmProduction of the goods and services of peace, and raise ment reports under the supervision of Miss Elsie Eaves, 
petit’ living standards to the scale required for the expanded Assoc. M. Am. Soc. C.E. This is a service of Engineer- 
are male“ployment which we all agree is our major domestic ing News-Record magazine. The management of this 
1ominatiqepostwar requirement. magazine, and of Construction Methods magazine, has 


uiser. HM It goes without saying that preparations for the post- 
War period must not interfere with the stern requirements 


rendered special assistance to the program. Vincent 
Smith, associate editor of Construction Methods, has 
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served first as director of our committee staff and more 
recently as special adviser working with Director Mark 
Owen 

FIFTEEN BILLIONS OF PLANNED CONSTRUCTION 

The objective is to see that preparations are completed 
before the war ends for 15 billion dollars in construction 
for the first postwar year. Of this amount, two-thirds 
should involve private residential, commercial, and 
industrial construction, and one-third public works. 
This total is necessary, on the basis of past records, 
if construction is to do its share of the job of maintaining 
the 140-billion-dollar postwar national income which the 
C.E.D. declares will meet employment needs. 

At the moment, only a half billion dollars’ worth of 
construction is ready for postwar letting. Considerable 
progress has been made in the last year in getting engi- 
neering plans under way, so that the total volume now 
in the design stage is approximately six billion dollars. 
Most of the total now ready for bids, or in the design 
stage, is for public works. Industrial and commercial 
construction plans, as measured by reporting services, 
are lagging seriously. The residential volume, which 
must cover half of all private construction, is generally 
non-engineered construction, and therefore at present 
it is not possible to measure progress reliably in the 
residential field. 

During 1945, preparations for private construction 
must be stressed. Public works planning is moving 
well, and recent federal legislation on general public 
projects and postwar highways will add new impetus to 
this movement. But public works make up only a 
third of the construction field. If private construction 
activity fails to get under way quickly at the end of the 
war, engineered public works cannot possibly take up the 
slack. There is grave danger of a new WPA if construc- 
tion preparations continue to move so slowly. 

A realization of the key role of private and public con- 
struction in the reconversion period has been expressed 
by such organizations as the National Association of 
Manufacturers, the Committee for Economic Develop- 
ment, and the U. S. Chamber of Commerce. Through 
the relationships with business, government and profes- 
sional organizations developed by the Society's Commit- 
tee on Postwar Construction, the door is open to inten- 
sive local activity by our membership, in bringing home 
to private investors the need for advance completion of 
plans for commercial, industrial, and residential develop- 
ments. 

While general indications are that a tremendous home- 
building and industrial construction program is possible, 
progress reports on construction planning throughout 
the nation point clearly to a dangerous lag in prepa- 
rations for this private work. Much of the industrial 
phase is kept secret because of competitive relationships. 
But the war has strengthened the decentralization trend 
of industry and residential areas, and this trend will cer- 
tainly bring large volumes of new construction in the 
future. To benefit the postwar economy, private con- 
struction activity must begin on time. 


PRIVATE INVESTORS MUST KNOW 


Many private investors fail to realize that it generally 
takes longer to prepare for construction than to carry 
out the actual building operation. It is up to engineers 
who know the pre-construction problems fully, to bring 
this fact home to local business men, community associa- 
tions, and local public officials. 

When we realize that nine million Americans worked 
on construction and maintenance projects in 1940— 


Civit ENGIneeRING for March 1945 


VoL. 15, N, 


including both on-site work and work in private jpg, 
tries supplying materials and equipment—we see 44, 
with their families included, these construction wort. 
are directly responsible for the economic well-being oj 
million Americans, or nearly a quarter of our total po, 
lation. The new factories and homes, and transp. rn 
tion and communication facilities, provide the phys 
plant that generates the production and living stand. 
of the whole nation. . 

But it takes time to plan and design these facifjtj, 
and to acquire land for them, arrange their finance: 


RO 


ste 


and remove legal obstacles. When those preparatig alli 
are completed, the construction industry can go to w, P 4 ot - 
Civil engineers, whose work it is to prepare the plans » a nate 
specifications for construction, have a patriotic obligat ds of 
to advise and stimulate those who make the decision ted S 
the governmental agencies and the communities and aj nites 
private investors. If we who know the pre-constructis ania 
problems fail to accept this obligation in our own confi: Ran 
munities, where these problems lie, we cannot expegiilliys of 
those who lack our type of training to understand ine ne 
job we were trained to do. her ope 
The work begins at home. Have we planned a nity. 
house, or garage, of our own? Have we arranged ig Pxtens 
the architectural work, and picked the site? ThalBived i 
look at our own neighborhood. Does it need a bettellloce to 
sewer line, or a street repair job? Does our communigiiih. neces 
need a sewage plant, or an express highway? Doe Milrnaces 
local factory, or a merchant, intend to have a new buil ks are 
ing after the war, or to modernize his present structure pperior 
After looking over the local situation, and encour the 
ing our neighbors and local government agency to 4 n Rat 
likewise, we can turn to the county and state. It illion re 
these many local projects which add up to an importance Fig. 
total nationally. The Boulder Dam’s and TVA’s of thi rhe la 
Federal Government make news, but the record showlieota m 
that they are insignificant in the total construction pice US. | 
ture. sl 
RESULTS DEPEND ON INDIVIDUALS a 
5 
There is no magic formula for getting postwar cu Minne 
struction preparations done. The Society's Committe proxim 
can and does offer a list of suggestions for activities | » and - 
Local Sections, and can arrange for joint relationshipgie, toge 
with business and professional groups locally. Buch is 
results depend entirely on community action in applymg lop al 
those suggestions to fit local situations. And the Loaletion ag 
Section in turn must depend on individual engineers. high-g1 
In his own city and state, meeting his wartime r Most n 
sponsibilities, and working with community organizatws f the. 
to stimulate preparations for postwar resumption of t e some 
building of needed public and private physical faciliteygMhere 01 
each individual engineer can make the greatest possi sed se: 
contribution to the whole nation. I want to urge eng ded ou 
neers to read again the statement of policy on ‘‘PostWat operat 
Construction” (Crvit ENGINEERING for September |% large 
page 439) which is the basis of our Committee activi rectly t 
Then they should study the Local Section activity pt bny haw! 
gram, and see how they personally can best devt ls ore 
energy and intelligence to the carrying out of that pr surfac 
gram in their own communities. mich are 
Engineers generally know a lot about what their locUMy ramp 
community needs, and they know how to plan «4 is gro 
practical basis to meet those needs. Nobody else 85 pit loc 
directly affected by the level of construction activity °3Bd the ; 
is the civil engineer. Let us, in this stay-at-home y@ € Minin 
in addition to meeting our wartime responsibilities, inches 
on in full our individual responsibility for helping “ require 
community, our country, and our state, prepare “Bagg to sur 
it-Convi 


postwar construction. The job is yours! 
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Ore for War Moves by Rail from Mesabi 


Range 


By WicuuaM B. Irwin, M. Am. Soc. C.E. 


ASSISTANT To Vice-Presipent, Great NortTHEern Rariway, St. Paut, Minn. 


RODUCING the quantity of 
steel required for our own and 
allied forces is one of the most 
oortant of wartime problems. 
‘qnesota supplies more than two- 
‘eds of the iron ore mined in the 
ited States. Many engineers are 


Fniliar in a general way with the 


mining operations on the Me- 
hi Range, and have seen the enor- 
us open pit at the Mahoning 


fe near Hibbing, and various 


her open-pit operations in that vi- 
Extensive railway operation 1s in- 


TEEL—tt ts impossible to imagine a 
modern army without it. Obviously 
the first step in getting bazookas and 
‘dozers into the hands of our fighting men 
ts to get iron ore out of the earth and 
into the blast furnaces. The largest part 
of U.S. ore comes from the northernmosi 
states, particularly the Mesabi Range in 
Minnesota. But this region is remote 
from the centers of steel manufacture. 
The first step in the transportation chain 
—that by rail from the mines to the lake 
freighters—is described by Mr. Irwin in 
this paper, which was presented at a 
meeting of the Northwestern Section. 


railway company takes delivery of 
the ore at the surface and furnishes 
surface trackage from the top of the 
grade. 

During the winter months, the 
railroad carries out preparatory work 
for the next season’s operations. 
Trackage is constructed for newly 
opened mines, or rearranged for 
mines previously operating. Cars 
and locomotives are overhauled and 
general repairs are made at the docks. 

In the war years, when steel pro- 
duction has been of such great im- 
portance, special attention has been 


Buches of ore which would otherwise 


ved in handling ore from the 
nge to the docks on Lake Superior, and in providing 


Me necessary dock service for shipment by boat to the 


maces at the Lower Lake ports. The Great Northern 
wks are at Allouez; the Northern Pacific dock is at 
werior and is used also by the Soo Line for ore hauled 
m the Cuyuna Range; and the Duluth, Missabe and 
n Range, which serves both the Mesabi and Ver- 
illion ranges, has docks at Duluth and at Two Harbors. 


be Fig. 1.) 


The largest part of the tonnage shipped from Min- 
sota mines is handled by the D.M. & I.R., which hauls 
e U.S. Steel Corporation ore. In 1942, the year of the 
rest shipments, 75,300,000 tons of ore was shipped 
m Minnesota—70,280,000 tons from the Mesabi Range. 


§ is estimated by the Department of Mines of the State 


Minnesota that there remain on the Mesabi Range 
proximately one-half billion tons of open-pit direct 
e, and around 300,000,000 tons of underground direct 
e, together with a very large quantity of taconite, 
ich is under investigation to de- 
lop a lower-cost method of concen- e 
htion against the day when the supply ’ 
high-grade ore is exhausted. . . 
Most mining on the Mesabi Range 
{ the open-pit type, although there 
f some year-round shaft operations 
ere ore is stockpiled during the 
sed season of lake navigation and 
aied out by power shovels. In open- 
t operation, most of the ore is loaded 
large electric shovels in the pit 
rectly to cars which the mining com- 
iny hauls to the surface, or the shovel 
ls ore into trucks which haul it to 
surface and dump it into ore cars, 
fich are dropped beneath the load- 
§ ramp by gravity. The latter prac- 
is growing as it avoids the purchase 
pit locomotives and track material, 
Mi the maintenance of trackage, by 
«mining company. Also it releases 


required for track embankment from 
to surface. Some mines are using 
‘conveyors from pit to surface. The 


given to the early opening of the 
navigation season. The U.S. Government has furnished 
ice-breaker service to open the St. Marys River and the 
Soo Canal. Ice conditions govern the beginning of ship- 
ment of Mesabi ore, which is almost exclusively a lake and 
rail movement. The U.S. Weather Bureau issues an ‘‘Ice 
Report for the Great Lakes’’ beginning early in March. 
The railroad begins supplying cars for loading ore at the 
mines when the ore boats leave the Lower Lake ports for 
their first cargo. The earliest date of shipment of ore 
from Allouez was March 27, 1942, when ice still remained 
in slips, requiring the services of a tug to break it so that 
the steamer /shpeming could berth at the dock for load- 
ing. The last cargo left Allouez on December 5, making 
a 254-day season of navigation in 1942. 

That section of the Mesabi Range served by the Great 
Northern Railway—to the operations of which this arti- 
cle is confined—lies 100 miles northwest of Duluth 
and is about 50 miles in length, the ore-assembling point 
being at Kelly Lake, Minn., where there is an engine 


Great Northern Railway Photo 
Loapinc Cars DrRECTLY FROM THE Pit wiTH A 13'/;-Ton SHOVEL 
Mahoning Mine, Hibbing, Minn. 
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Great Nerthern Railway Phote 
LOADING ORE FROM WASHING PLANT at BUTLER BROTHERS MINE NEAR 
NASHWAUK, MINN. 


terminal, train dispatcher’s office, and a train yard of 
2,588-car capacity. Transfer trains operate from gather- 
ing points on the Range to Kelly Lake, with auxiliary 
assembly yards at Nashwauk, Calumet, and Canisteo. 
Ore trains run directly from Canisteo on the west end of 
the Range to Allouez viaGunn. The main route for loaded 
ore trains is from Kelly Lake to Allouez via Casco, 101.66 
miles. Ore trains all operate as extra trains on straight 
running orders. The average length of haul from the 68 
mines served directly in 1942 was 110.5 miles. 


TRACK AND STRUCTURES 


The grade is favorable for the loaded ore trains, being 
only 0.2% adverse to loaded movement, with a total east- 
bound rise of 170 ft. There is a heavier grade against 
the empty trains which run via Swan River, the maximum 
being 1.16% adverse for a half mile at State Line. 
Elsewhere the ruling grade westbound is 1%; and the 
total westbound rise is 997 ft via Casco and 1,056 ft via 
Gunn. Particular attention has been given to avoidance 
of abrupt changes in grade. Sags and summits have been 
ironed out by easy vertical curves to prevent run-ins 
and break-in-two’s of heavy-tonnage trains. Curvature 
on the ore lines is limited to 5° with three exceptions, of 
which the maximum is 7° 36’ east of Saunders. The 
average curvature per mile is 27° 58’. 

Rails on the ore lines are 90-Ib to 130-Ib, fully tie- 
plated with heavy plates, equipped with rail anchors, and 
fully ballasted with not less than 4,000 cu yd per mile of 
processed gravel or mine tailings. There are 3,250 hard- 
wood ties per mile, size 7 in. by 9 in. by 8 ft 6 in., of which 
85% are treated, generally by the creosote-petroleum 
process. Ore lines are double-tracked and _ block 
signaled from Swan River to Allouez, except for a one- 
mile stretch of single track from Saunders to Nemadji 
River. 

Water stations include wayside treating plants of 
sodium-aluminate type to prepare the water by internal 
treatment for use in the locomotive boilers. Electric air 
compressors have been installed at three points on the 
Range to save the 30 min per train required for a loco- 
motive to pump air for the braking system. 
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terminal, an ore-steaming plant, anday, 
of 9,198-car capacity, consisting of reg 
ing yard, classification yards, empty g 
parture yard, and repair track faci 
with double-track hump equipped » 
twin automatic scales of 250,000) 
pacity. Yard and docks are flood -lighta 
The four docks, equipped with four trad 
each, contain 1,352 pockets with a » 
capacity of 441,800 gross tons of ore. Dou 
1, 2 and 4 are of steel and concrete gg 
struction; No. 3 is of tumber constructs 
Docks are from 1,868 to 2,272 ft long @ 
clusive of approaches. Dock pockets ig 
an average capacity of 326.77 gross tgs 
or 5 carloads of ore. The spout-lowem 
mechanism is motor driven, and bin bottom 
are reinforced concrete slabs. The trad 
level of the docks is from 75 to 81 ft abom 
Lake Superior. 


sponds with the spacing of vessel hatch 
to facilitate boat loading. The slips a 
dredged to a depth of 24 ft. 

Several classes of motive power are used 
in the various phases of ore service, but J 
are steam locomotives burning Easten 
coal from the Pittsburgh district, which was brougy 
back in some cases as return loads by the ore boats. Thx 
locomotive setup in 1942 was as follows: In gathering 
and transfer service on the Range, 28 locomotives vary 
ing in tractive power from 45,063 to 95,500 Ib; in road 
haul service, 11 Mallet locomotives, which will be mor 
fully described later; in Allouez yard service, 15 loc 
motives of 58,500-Ib tractive power used for switching 
humping, classifying and shoving cars onto docks— 
total of 54 locomotives. The road-haul Mallet loo 
motives are Class N-3, with 2-8-8-0 wheel arrangement 
63-in. drivers, a tractive power of 108,400 Ib, a boiler 
working pressure of 275 lb, and a weight on the driven 
of 459,200 Ib. The weight of the engine and tender loaded 
is 854,600 Ib and the capacity of the tender is, for coal 
24 tons; and for water, 21,500 gal. These engines ave 
aged 47,316 miles of service during the 8'/;-month or 
season, the assignment being a round trip per day. Al 
engines of this class’ are now being equipped with rolle 
bearings on driving journals and with mechanical lubn 
cators for pedestals and hubs. 

Ore cars are of steel construction, 24 ft long, of 150,000 
Ib capacity, and weigh 42,375 Ib. They have a single 
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Mesast RANGE TO Ore Docks aT ALLOUEZ, ON Lake SUPERE 


The yard at Allouez includes an engi 
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CF are USB oper, a wheel base of 20 ft 2 in., and journals 6 in. by 
ice, buta ;, There are 7,297 of these cars in service, which 
ig Easten ) an average of 63.67 gross tons per trip. Some cars 
aS brought }00,000-lb capacity are still in service, but they are not 
Oats. TMM ndied in solid trains with the large cars. 
1 gathering 
tives vary RAILROAD SERVICE IN HANDLING ORE 
); In roa The railroad’s service begins on the surface at the point 
i be =a iepression of an open-pit mine on the Range, and ends 
*, 15 loot) the discharge of ore from dock pockets into the 
Switching Mid of an ore-carrying boat at Allouez. During 1942, 
docks re were 68 mines served directly by Great Northern 
allet loc» ackage, and exchange ore was received from 43 other 
angemen\@iRines, resulting in the transportation of 27,463,521 gross 
of ore from the Range to the docks. There is some 
he driver terchange of ore at Saunders and Allouez, so that the 
der loaded antity hauled from the mines does not coincide with 
» for coal e quantity shipped from the docks. The latter amount 
INES 28,717,689 gross tons in 1942. 
nonth orl During the 1942 season, 2,349 ore trains were operated, 
day. ANBB th an average train tonnage of 16,339 gross tons, mak- 
vith roll: the round trip of 220.8 miles in 10 hours 20 min, as 
ical lube Hibmpared with 24 hours 56 min in 1913 with a train of 
150.00 22 gross tons. The ore tonnage handled per train in 
y coh P42 was 11,337 gross or 12,697 net tons. When an empty 


e train arrives at Kelly Lake, the engine is hooked up 
® 2 loaded, made-up train on which the air test has been 
|} pleted, and pulls out for Allouez. There is no traffic 
ut loaded ore trains on the Casco Line, hence no train 
iterference, and the first stop—for water—is made at 
prookston, where the ore train enters the double-track 
lain line, making the loaded trip in 5 hours 37 minutes. 

July 1941, there were handled 299,782 gross ton-miles 

t train hour, 

In 1942 the average empty trip was made in 4 hours 43 
un to Kelly Lake, whence the empty cars are distributed 

the mines by the transfer and gathering crews that 
nng the loaded cars in to the assembly point. The turn- 
Pound time per car required for the round trip between 
| and the docks averages 3.10 days for the season. 


| 


GRADING AND BLOCKING ORE 


te Exact grading of ore is a factor in marketing to as- 
ere a constant chemical .and physical structure at the 


mrnaces for equalized burdening. There are more than 
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60 grades of Mesabi ore, as determined by the differing 
iron content as well as by the presence of other con- 
stituents such as alumina, manganese, phosphorus, silica, 
and moisture. No grading is done at the mines, the ore 
being loaded just as it comes from the pit. This makes 
it necessary to establish grades en route so that the ore 
can be unloaded into the proper block at the dock. 
Samples are taken from the loaded cars at the mine and 
the analysis is generally made while the car is in transit 
to Allouez. The grade is telephoned to the dock and is 
there recorded on the waybill, which has accompanied 
the train. 

A block number is assigned for each vessel’s cargo and 
the® mining company notifies the dock to what cargo 
individual carloads are to be assigned. The cars are then 
classified to permit dumping into specified pockets. A 
great deal of mixing is done to obtain the desired iron 
content of a cargo, and the more mixing, the more switch- 
ing is necessary to sort out the required grades, especially 
when the grade is not received for some cars until after 
they arrive at the Allouez yard. There was a case in 
which ore for one cargo was hauled from the mines in 28 
different trains. 


ASSIGNING AND CLASSIFYING CARS 


Individual waybills are made at the mine for each car 
of ore; the “‘consist’’ of the train is wired or telephoned 
to the dock; the mines assign the cars to various blocks 
according to the grade determined, each block being 
numbered and representing one vessel cargo; the train 
dispatcher notifies the yardmaster at Allouez of the ex- 
pected arrival time of the ore train; and the towerman 
at Saunders hands up a message to the engineer, instruct- 
ing him what track to pull in on at Allouez. Each receiv- 
ing track is long enough to hold an entire train. The 
waybills are carried by the head brakeman, who delivers 
them to the yardmaster, arranged in the order in which 
the cars are situated in the train. 

As the ore moves forward from the receiving yard, the 
yardmaster prepares a cut list, indicating the cars as- 
signed to each block and the track on which such cars 
are located. The cut list is supplied to the hump fore- 
man and the switchtenders to inform them what ore is 
coming off the hump and the classification tracks to 
which it is assigned. The hump foreman cuts off cars 
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Ore CLASSIFICATION YARD AT ALLOUEZ Docks 


for the various ore blocks and advises the car rider to 
which track the cars are assigned and whether the 
track 1s clear or occupied by other cars. Cars are weighed 
in motion while passing over the hump, at the rate of 3 
cars per minute, and the gross weight is automatically 
stamped on the waybill. 


COMMUNICATION SYSTEM 


There is a direct carrier telephone circuit from Kelly 
Lake to the dock office at Allouez, to which no inter- 
mediate stations are connected. There is also a direct 
telephone line from Kelly Lake to the dock, to which the 
agent at the scale house is connected, and there are two 
telegraph wires from the Range to the docks. A one-way 
voice-communication system of the carrier-current type 
is used by the hump foreman for giving instructions to the 
engineets working in the hump yard for better control of 
yard operations. This system is a valuable aid when 
visual signals are obscured by smoke or by the frequent 
fogs in the area. Voice instructions are acknowledged by 
whistle signals. There is a twin-phone inter-communi- 
cating system on the docks, enabling the office to contact 
foreman, electricians, and other employees at various 
locations on the docks, and also to inform the masters of 
approaching vessels at which points along the docks their 
boats are to be berthed. 


STEAMING PLANT AND DOCK OPERATIONS 

Many seasons ore is loaded in freezing weather, both 
spring and fall, and a frozen crust several inches thick 
forms on it. This crust must be thawed before the ore 
can be dumped by gravity. An oil-fired steaming plant 
with two 500-hp Keeler-type boilers, capable of thawing 
about 800 cars of ore per 24 hours, has replaced the 
battery of six steam locomotives which formerly provided 
steam for this purpose. The-quantity of ore steamed 
obviously depends on weather conditions. 

In 35 of 42 years some steaming was required before 
the close of navigation, and in years when ore handling 
is started early, some steaming is done in the spring as 
well. More than a million tons were steamed in 1942, 
thus increasing the quantity available to the furnaces by 
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providing an additional cargo for 
vessels before the season closed. 
Shove engines of 0-8-0 wheel . 
rangement (58,500-Ib tractive pow. 
pushed 462,320 cars of ore from 
classification yards up onto the q 
in 1942, requiring 7,072 yard engi 
shifts. There are usually from 5y 
to 600,000 gross tons of ore in « 
docks or in loaded cars to supply cap 


needs. Gas-electric wrenching 
chines facilitate the unlatching y Ce 
latching of hopper doors on the og Ar 
to expedite dumping. If ore js 
or sticky, so that it does not 4 litarv 
freely, punching machines, consistigig) Unit 
of jackhammers supplied by portahifilen bas 
air compressors, are used to start #pactice 
running. ys mad 
The docks operate three shifts HIB the si 
day, seven days a week, throughogiimmhich ait 
the Season of navigation and are en; der 
tied at the close of the season ; nsion | 
enable annual repairs and overhay e futur 
ing during the winter months. blem 
Ore-train service and yard and dod | the 
operations at Allouez are closely vemen 
ordinated with vessel service, 
are governed largely by the supply of boats availa! 
The all-time record for tonnage loaded at the Allo 
docks was made in the 24-hour period ending at midnig The di 
on June 19, 1944, during which period 22 boats we | apro 
loaded with 266,804 gross tons of ore. A record car en har 
was taken by the freighter Lemoyne on July 30, |)3Bta bea 
consisting of 17,250 gross tons. In 1942 there were 2.8 nerally 
boats loaded at the Allouez docks with an average cargmpeutior 
of 10,209 gross tons. Boats spent an average time I size ; 
hours 54 min at the docks, and their actual loading tin iways 
averaged 2 hours 46 min. The remaining time at docissults 11 
was used in pumping water ballast, shifting the boat, anijjays be 
trimming the cargo. me loac 
In 1943 there were 323 Lake ore freighters in serviced taxiv 
under the United States flag, including a number of smaljjMoad 25 
boats which probably would not have been in use ii t Where 
need for vessels had not been so great. The averaggygystemat 
capacity of all the vessels in use was 9,316 gross tor taxie 
although more than 100 exceeded the 10,000-ton averag arked r 
and the new vessels averaged 12,000 gross tons. Ther signate 
was an average of 11 vessels berthing at Allouez per da apro 
during the 1942 season, and they carried 31% of the totaljpmmon 
Lake ore shipments from Allouez. Be ected 
The ore service organization is a part of the Mesal anes mi 
Division operating organization normally compmsiig ke-off 0 
about 4,000 employees, with division headquarters 4 g. Bec 
Superior, Wis. In addition. to the division superintet uilable 
ent, assistant superintendent, and chief dispatcher closely 
Superio®, there are a trainmaster and a chief dispatchers tof tl 
Kelly Lake and a dock superintendent at Allouez. Mo men 
of the supervisory force, the train, engine and yard m ads creé 
mechanical and dock employees in ore service, have had gat slo 
many years of experience in handling ore. The resuits ‘ aa 
efficient coordination of effort and an excellent record it ads cre: 
safe performance. ol 
The iron-ore service is a sequence of operations whip ‘hey p 
manufactures transportation ona mass-production scat od the 
by assembly-line methods through the medium of mine pring in 
railroads, docks, and vessels. These operations ha oy a 
been developed through more than 50 years of experie™ a pose 
and the practices in use today are the result of taat ; bie 


perience, combined with the most modern facilities. 
° 
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As Influenced by Loadings, Prevailing Winds, and Traffic Volumes 


A greater 


clination of pilots to move down the 
center; this subjects a small part of 
the taxiway to heavy loads created 
by slow-moving airplanes. The por- 
tion of the taxiway adjacent to its 
intersection with the runways on the 
apron side is quite generally used for 
warming up engines. In this opera- 
tion, when several airplanes are 
warming up preparatory to taking 
off, they generally are maneuvered 


into a position at an angle of approximately 45° with the 
center line of the taxiway, so that the propeller blast 
will not be directed into the airplane to the rear. 


Such 


maneuvering and warming up creates special loadings 
on this part of the taxiway. When an airplane taxies on 


to the runway preparatory to taking off, the slow turning 
creates unbalanced distribution of load. When airplanes 
move off the runway on to the taxiway after landing, 
the turns are generally at higher speeds than those made 
prior to the take-off, thereby creating an unbalanced dis- 
tribution of the load, which is different from the distri- 


QE Over 20 Miles per Hour 


bution occasioned by turning at slow speed. 

Runways are subjected to the loads occasioned by air- 
planes taking off and landing and by incidental move- 
When a pilot taxies his plane onto the runway 
preparatory to take-off, he normally moves at slow speed, 
lines up with the center line of the runway, applies 


brakes, accelerates the engine or 
engines, releases the brakes, and 
starts the take-off run. In this 
maneuver the greatest load is 
transmitted at the take-off end 
of the runway; this load di- 
minishes until the airplane’s 
wheels are in the air. 

When an airplane lands, the 
runway is subjected to the loads 
created by the contacts of the 
airplane with it, the loads occa- 
sioned by taxiing, generally at 
high speed, and the loads occa- 
sioned by turning off onto the 
taxiway. It may be expected 
that nearly all airplanes when 
taking off will travel down the 
middle third of a runway 150 ft 
wide, and almost as many will 
use this part of the runway in 
landing. As previously stated, 
the end of the runway from 
which the take-off run is started 
receives the maximum load. 


Most landings occur within 1,500 ft of the end of the 
It is the writer’s belief that the contacts of the 
airplane with the runway on landing do not create the 
critical loads for which runways should be designed. 


Determination of the percentage, distribution, and 
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whe Airfield Layouts 
live Powe x 
e [rom 
O the dog 
‘ard eng By W. E. Rosrnson, M. Am. Soc. C.E. 
jom Coronet, Corps or Enorveers, U.S. Army 
ore in ty 
ching ny ROCEDURES in use by the s* the course of recent construction of 
tching ay Corps of Engineers, U.S. | mumerous military airfields, con- 
on the cag Army, in the design and con- siderable experience has been gained in 
ore is palliliyction of airfield pavements on general layout and design. 
S not felllibitary airfields in the continen- share of all military airfields have been 
, CONSistigMim) United States have apparently designed and constructed by engineers of 
DY portaiiflmmen based on theory and accepted the Army. Drawing on this experi- 
to start j ctice in the highway field. This ence, Colonel Robinson has set forth con- 
“BBB. made necessary by the urgency clusions regarding distribution of loads 
e shifts the situation and the speed with and traffic, and related problems. 
throughogimmhich airfields had to be constructed 
d are em: rder to make them available to meet the rapid ex- 
season wiilibnsion of the Army Air Force. It is believed that in 
 Overhar e future a more rational approach can be made to the 
ths.  [oblem of design of military airfield runway layouts 
‘d and dod | the design and construction of military airfield 
Closely vements. 
DISTRIBUTION OF AIRPLANE LOADS ON 
hey MILITARY AIRFIELDS 
t midnig [he distribution of loads for which runways, taxiways, 
oats wen | aprons at military airfields have been designed has 
cord carg en handled empirically because of the lack of factual 
30, 198 ta bearing on the problem. Runway pavements have 
were 2.8 nerally been designed for a certain number of daily 
rage cary petitions of the loads created by an airplane of a speci- ments. 
. time of {size and weight, and to this 25% has been added for 
ading tim ways and aprons. This approach to the problem 
at dock sults in all parts of all run- 
boat, aeys being designed for the 
me load, and all parts of aprons 
in service ui taxiways heing designed for 
er of sma load 25° greater. 
use if Where airplanes are parked 
e ave stematically on an apron, they 
rross ti e taxied into place along a 
n averag arked route and are parked at 
is. Ther signated spots. That part of 
2z, per da e apron which is used as a 
f the ti mmon taxiway is therefore 
tbjected to the loads of all air- 
re Mesal mes moving from parking to 
omprisingimme<¢-off or from landing to park- 
sarters a g. Because of limited area 
erintet lable for taxiing, the traffic 
atcher a closely channelized on this 
patcher rtof the apron, thereby sub- 
ez. Mo cungit to many repetitions of 
yard me ds created by airplanesmov- 4% 
have ha gatslow speed. This part of Fic. 1. Wuryp Rose PREPARED FROM AVERAGE 
e result SP apron is also subjected to or Ten Years’ Recorps—Runway 
record fot ads created by airplanes turn- _DirEcTION INDICATED 
gout of the common taxiway 
ons whic! they peel off to a prescribed parking spot, or as they 
tion scak ter the taxiway en route to take-off position. Maneu- runway. 
of mine ig into parking position creates special loads due to 
ons hat ming; however, the number of daily repetitions of 
loads is small. 
f that e& Vn account of their generally narrow width, taxiways 
ies. * subjected to a channelization of traffic due to the in- 
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kind of airplane loads for which a military airfield is to be 
designed, by the calculation of a traffic flow chart, is be- 
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‘ ing periods of calm. From the , 
rose it is determined that 92° 
landings and take-offs would be on; F 
runway; that of these, 73% y 
be toward the southwest, and 
2\ toward the northeast. The g& 
. most used runway for landings 
take-offs is the WNW/ESE. Mi OR 
airplanes will normally use this rypy con 
when winds from the W, WNW.) abi 
E, ESE, and SE are in excess of 10 nil cerva 
per hour. From the wind rose it ip MM reduc 
termined that 5% of all landings 
take-offs from this airfield will hj: no 
this runway and that all of thes aA. eq 
be toward the ESE. The least gi oer | 
Fic. 2. Dracram or TRAFFIC Fic. 3. DtacrRam or TRAFFIC runway, in percentage of landings» id be 
FLow Berore Take-Orr Arter LANDING take-offs, is the NNW/SSE. 
tary airplanes will normally use GBS au 
lieved to offer a rational approach to the design of such runway when winds from the NNW, N, SSE, andSa salt 
fields. The traffic flow chart is based on the use of wind- excess of 10 miles perhour. From the wind roseitisdeglMeych 1 
rose data. In developing these, consideration should be mined that 3% of alPlandings and take-offs from gibt de: 
given to the effects of cross winds of different velocities airfield normally would be on this runway and that thal. cont 
on the take-off or landing of the type of aircraft which landings and take-offs would be toward the NNW. MWiBarolog 
may be expected to use the airfield. Crosswindsupto10 5% of airplanes using the WNW/ESE runway for tile inte: 
miles per hour do not seriously affect the landing or take- off will use the NNW/SSE runway as a taxiway to ANT he re 
off of military aircraft. A detailed wind study is one of to take-off position. The NNW/SSE runway, as it are 
the first requisites in the design of a military airfield. used as a taxiway and for 3% of the landings and talline qui 
This study should include the preparation of the follow- offs, actually is subjected to slightly greater loadigih: par’ 
ing wind roses in so far as they are considered necessary than the WNW/ESE rinway. bblic of 
and can be made available: The take-off traffic flow chart, Fig. 2, and the landalrional 
1. A ten-year wind rose based on hourly readings _ traffic flowchart, Fig. 3, calculated as previously outlingiMirtant | 
showing direction, percentage, and velocity of all winds indicate graphically the movement of all aircraft pric js_par 
to 16 points of the compass, with directions and percent- take-off and after landing.» A study of these charts ing med 
ages to include calms, winds of zero to 5 miles per hour, cates that all airplanes taking off or landing will taxi aa) and 
5 to 10, 10 to 20, and above 20 miles per hour. All wind the common taxiway portion of the apron, that When 
roses should have a division of velocities at the point taking off will use the taxiway ED, and 27% the taiers, 1i 
where cross winds are considered to seriously affect the way AB; and that 5% of the planes taking off will talierflowi 


landing and take-off of the type of aircraft for which the 
airfield is to be designed. In the case of military airfields 
this is assumed to be 10 miles per hour. 

2. A low-visibility wind rose. 

3. A ten-year wind rose as specified in (1), developed 
according to the seasons of the year if predominating 
seasonal winds above 10 miles per hour are indicated, 
and if the operation of the airfield is to be limited to a 
part of the year. 

4. If a consistent, marked difference between the di- 
rection and velocity of winds over 10 miles per hour in 
hours of daylight and of darkness is indicated, and if the 
airfield is to be used mostly for daylight or for night oper- 
ations, then separate wind roses should be developed for 
each of these periods of the day. 


DEVELOPMENT OF AIRPLANE TRAFFIC 
FLOW CHART 


The airplane traffic flow chart offers a new approach 
to the determination of the percentage, distribution, and 
density of airplane loads to which the various parts of the 
runways, taxiways, and aprons of a military airfield are 
subjected. Starting with the wind rose, illustrated in 
Fig. 1, and the airfield layout, the traffic flow chart may 
be developed. 

The principal and most accessible runway, laid out to 
conform to the direction of the prevailing winds above 10 
miles per hour, isthe NE/SW. All military airplanes will 
normally use this runway, or could do so with safety, 
under the following conditions: when the winds are 
NNE, NE, ENE, SSW, SW, WSW; when winds from 
other directions are less than 10 miles per hour; and dur- 


down the NNW/SSE runway from B to C. On landig 
73% of the airplanes will use the taxiway BA, and 27 
the taxiway DE; 3% will taxi on the runway from (1 
D. The directions and percentages shown at the e 
of the runways are for the landings and take-offs th 
may be expected on each. 

The practical applications of well-formulated airplay 
traffic flow charts to problems arising in connection wi 
maintenance and reconstruction of existing fields, a 
the design and construction of new ones, are numero 
In the maintenance or reconstruction of an airfield, a stui 
of such charts will indicate the amount and type 
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traffic to which the various parts of the runway syst 1 fiel 
are subjected and thereby provide a means for determigoperty 
ing the urgency and priority of repairs or reconstruct nt in 
to be accomplished, and the possibility of rerouting tag This is 
fic during reconstruction. This study may show that cajear in 
tain runways or taxiways are surplus, in which case Uqgter v: 
may be given a standby status and used for emerget e subje 
landings only. e agg 
The wind rose and flow chart offer excellent informa jor va 
tion for use in developing standard operating proceduqs two g 
for military airfields. In the design of new airfields, aa n of pr 
haustive study of the wind rose and traffic flow charts @pulati: 
various runway layouts will permit selection of the mqjqplleys, 
efficient layout from the standpoint of design, const™ adwat 
tion, maintenance, and operation, permitting if dest® pent th 
the construction of the minimum facilities necessaty' d 
accomplishment of the mission. In addition to the p™ To fur 
tical applications of the wind rose and traffic chart ™ yee 
mnt oul 


tioned, there are many other applications in coanec® 
with the design and construction of military airfields. 
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E. Milits OR many years prior to 1936, 
e this run, controversy raged over the 
WNW,) ability of reforestation, soil 
SS Of 10 ervation, and similar measures 
reduce flood runoff—some ex- 
landings @E, nists claiming that they affected 
d will & ds not at all, others contending 
Of these y equal vehemence that by 
e least y er treatment of land, floods 
landingsal—E.d be entirely eliminated. The 
/SSE. \ nibus Flood Control Act of 
ally use i authorizing the Secretary of 
, and San@MMB-iculture to investigate the effect 
it is measures upon floods, did a 
is from tbat deal to dry up the sources of 


ad that th 
NNW. 7 
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tog 


s controversy by making possible 


d intensity. 
The results of some of these studies 


way, as it 4 are of considerable public interest, for it has be- 
gS atid tale quite clear that flood control is to play an impor- 
‘ter loadingMMt part in the nation’s postwar public works program. 


rologic and economic studies of unprecedented scope 


bblic opinion will ultimately establish the nature of our 


it is the havoc done by 
great main-river floods that is most 
prominently featured in the news, a large 
percentage of all flood damage is caused 
by small, frequent floods on headwater 
streams. In reducing this widespread 
damage to land and crops, land treat- 
ment has been shown io be effective. 
Such measures: have relatively slight 
effects on major floods in main rivers 
and must supplement—not displace— 
downstream control works. The follow- 
ing 1s a condensed version of a paper 
presented by Mr. Cook before the St. 
Louis Local Section of the Society. 


bank-full stage for many days. 


Flood Abatement by Headwater Measures 


By Howarp L. Cook, M. Am. Soc. C.E. 
Orrice or Water Utitization, War Foop Wasnineton, D.C. 


that imundate the principal valleys 
(and do so much damage to river 
cities) are caused by general and pro- 
tracted storms, covering wide areas 
and precipitating great depths of 
water. Although the rates of rain- 
fall are usually low, the volume is 
enormous. As a result of such 
storms, the soil becomes thoroughly 
soaked and infiltration capacities 
reach minimum values. Moreover, 
the thinner soils become saturated 
and finally can retain no more water. 
Under these conditions, every small 
stream over thousands of square 
miles flows steadily at or above 
The tremendous volumes 


of water moving down through the tributaries pass into 


are now available 


the valley of the main stream, filling it like a great trough 
into which water is poured from both sides. 
* ing floods like these is, of. course, affected but little by 
treatment of the land. 

On the other hand, general storms of this sort do not 
produce extreme floods on the small tributaries. 
of the damaging headwater floods are caused by short 
rains of high intensity. These floods usually occur on 
but one or a very few tributaries, and are dissipated in 
the large channels of the main streams. 
occur in the growing season when the greatest damage 


Runoff caus- 


Most 


But they do 


Headwater floods are caused by an entirely different 
type of storm from that which causes downstream 
floods, and the two types of floods seldom occur simul- 
taneously. They also require different types of reme- 
Programs that will greatly decrease flash floods 
on headwater streams may have little effect on major 


In the humid portions of the United States, floods on 
small tributaries occur, on the average, several time each 
year. Most of these floods are caused by intense summer 
Occurring, as they do, during the growing sea- 


the landaMMitional flood control policy; it is therefore most im- 
Sly outling@Mirtant that the public be fully and correctly informed. 
Taft prior is particularly essential that civil engineers be well 

Charts informed, for they have a special interest in flood con- 
ill taxi alo) and exercise a powerful influence on public opinion. 
, that When most people think of floods they visualize great 

% the tailiMers, like the Mississippi, the Missouri or the Ohio, may be done to crops. 
off will talMerflowing wide valleys, driving people from cities and 

On landigfim:, causing enormous damage, and often taking 
A, and 27"@ny lives. This is only natural because these great 
y from Ci@MBods are spectacular and claim the headlines of our 

at the ea@MBily papers. But there is another flood problem that is dies. 
ke-ofis tit called to public attention by newspaper headlines. 
is problem arises from the vast aggregate damage floods far downstream. 

ted airplamused each year by the frequent flooding of the myriad 

ection WHBadwater streams draining our broad agricultural re- 

fields, aa@Mpns. Such damage occurs on minor tributaries that 

> numeraain anywhere from a few to several hundred square storms. 
ield, The result is mainly the de- 
nd type uction of crops on fertile bottom- a» 

way syste | fields, damage to agricultural 

r determ@operty, and the deposition of sedi- 

onstruct nt in channels and on flood plains. 

outing (ae This is the headwater flood problem. 

ow that ce ar in and year out, the small head- 

h case URter valleys of agricultural regions 

emergenge subject to damage that exceeds, in 

: e aggregate, the damage done in 

nt inform@ajor valleys. Thus the United States 

two great flood problems—the prob- 

elds, ane n of protecting the concentrations of 

v charts @@Ppulation and wealth in its great river 

of the MORMBeys, and the problem of abating 

|, constr adwater damage—both to the fullest 

if that may be economically justi- 

cessary |! d. 

o the pr fo further clarify the nature of the 

chart me stream problem, it will be helpful to 

connect! int out the great differences between 

irfields. ods on large rivers and floods on 


adwater Streams. The great floods 


CULTIVATION ON Contour Lines INCREASES SURFACE STORAGE CAPACITY 
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age adjacent to gullies and other » 
upland watersheds. In short, the 
true flood damages occurring along, 
established streams draining gi. 
areas. It is not generally regi 
however, that in collecting § 
damage data these headwater loss. 
almost invariably overlooked ang 
therefore not included in estimate, 
- damages sustained in a waters 
This means that in watersheds like; 
one just described, only about 
fourth of the total flood damage is 
narily reported. In general, therefes 
estimates of the damage done by 4 
within the United States are much 
PRoPER MANAGEMENT OF GRASSED LANDS REDUCES RUNOFF AND EROSION TO small. 
INSIGNIFICANT AMOUNTS Nearly all agricultural damay 
headwater areas is caused by sm 
son, they are highly destructive to crops on bottom frequent floods. This fact has important econo 
lands. In many regions the flood plains of headwater implications. It indicates that programs which y 
valleys are the most important agricultural land avail- substantially reduce small floods will produce | 
able. Often they constitute the very backbone of the benefits, even though their effect on major floods m 
farm economy. In the Midwest agricultural area, the be small. To show just how important this fag 
damage done annually by headwater floods averages may be, Fig. 2 has been prepared from data der 
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from two to three dollars per acre of flood plain—not per from an analysis of flood damages on the East Forl 100 
acre flooded, but per acre of the entire area inundated by the Trinity River in Texas, and on Sandstone Cre 
the maximum floods. Moreover, in these agricultural a tributary to the Washita: River in Oklahoma. 1y an 


regions from 5 to 10% of all land lies within such flood chart shows that 30 to 40% of all flood damages 
plains. So it is not surprising that the damage done by these watersheds are caused by the small floods th 
flood waters in humid agricultural regions averages occur, on the average, once each year or more ojte 
about $100 per sq mile. It also shows that 75% of all damages are caused 
A comparison of these headwater damages withthose floods smaller than the 5-year flood, and only about | 
experienced downstream will contribute toward an ap- by the major floods that occur at intervals exceeding! 
preciation of their true importance. To thisendahypo- years. 
thetical watershed is depicted in Fig. 1. The relative Another cause of serious damage in headwater valle 
magnitude of the damages assumed for the watershed is the sediment carried into them during floods. 
is based on information obtained in a number of detailed sediment fills channels, is deposited on fertile fa 
flood control surveys made by the U.S. Department of plains, and is carried into reservoirs. In filling cha 
Agriculture. This basin is assumed to have an area of nels, sediment causes damage of two kinds. It i 


10,000 sq miles and the physical characteristics of the creases the water damage by causing more freque 20 
great middle western prairies. HEADWATER TRIBUTARIES 
It is further assumed that a city is located near the Average Annual Damage $1 000000 7 


Percentage of Total, 75 


lower end of the watershed and subject to urban damages 
varying from a few thousand to several million dollars 
per year. The damage at such a city might average 
200,000 annually—an amount fairly typical for the 
larger river cities of the United States. The average 
annual damage along the main stem is assumed to be 
$80,000 and that along the principal tributaries $50,000. 
These channels are indicated by the dotted line. 


Such 4 watershed would probably contain over 5,000 In th 
miles of stream channel in addition to the main stem and the | 
principal tributaries. The figure indicates these streams sure 
by solid lines. In these headwater valleys an average thod 

PRINCIPAL TRIBUTARIES 


annual flood damage of about $1,000,000 would be ex- 
perienced and any major flood control structures that 
might conceivably be built for the protection of the 
city and the main valley would not in any way reduce 
this damage. Thus, in a basin suffering an annual flood 
damage averaging $1,330,000, the distribution of damage 


Average Annua! Damage $50000 
Percentage of Total, 4 


might be approximately as follows: SITE FOR DAM a 
damage Average Annual Damage $8000 
city damage 6 7 
6°) damage to the main valley 2 T 
4% —principal tributary damage or age $200000 
5 damage in headwater valleys Area, 10000 Square Miles 3 
mn 8 , Total Average Annual Flood Percentage of Total, 15 I 
These damages are those caused by water and do not Damage, $ 1 330000 The ; 
include the large sediment damages that may also be Fic. 1. SHowinG RELATIVE MAGNITUDES OF ‘Ret 
Prove 


sustained, nor do they include erosion damage nor dam- FLoop DAMAGES 
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BO ne method of reducing headwater floods 
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ding o! adjacent fields; and, by rais- 
the water table, it brings about swamp- 
-ventual abandonment of these 
bi. The sediment deposited on the flood 
» also causes serious damage, particu- 
y if upland erosion is progressing rapidly, 
under these circumstances the quanti- 
of deposition are so great, and the 
ity so poor, that eventually productive 
tom lands become worthless. Sediment 
mage to reservoirs is also considerable in 
e parts of the country. 
Sediment damages of the sort described, 
bile particularly serious in headwater 
evs, are also a threat far downstream. 
uch of the sediment now slowly on the 
-e through headwater valleys will even- 
Jy reach the great river valleys and do 
ich harm there. 


and 


treat the land itself to minimize runoff 


Bi erosion. Another is to construct many 


I] headwater reservoirs or ponds. Still another is 
increase the capacity of headwater channels—a prac- 
tice often classed as 
a drainage opera- 
tion. 
i Erosion from the 
= uplands, and thus 
the sediment con- 
tributed to the 
streams, can be re- 
duced by the same 
Sandstone Creek, land-treatment 
measures used to 
decrease runoff. 
But where gullies 
are already formed, 
they must be 
stopped—often by 
means of small 
structures. Exces- 
sive stream-bank 


100 | 


aI East Fork of 
Trinity River, Texas 


—+— 


| cutting must also 

“| 5 10 15 20 be controlled. In 
Frequency Interval, in Years mountainous water- 

2. Smatt FLroops Cause 75% sheds, where ero- 
OF ALL AGRICULTURAL DAMAGE sion cannot be 


4 sufficiently dimin- 
bed by other methods, debris must be stored behind 
mers erected for the purpose. 
in the past few years much attention has been given 
the possibilities of flood and sediment abatement by 

sures applied directly to the surface of the land—a 
thod that is here called, for the sake of brevity, land 
iment. It is this kind of a program that has re- 
Bved the most attention from the Department of 
culture under the Flood Control Act of 1936. In- 
ntally, the evaluation of such programs requires the 
oo ot the most difficult problems of the science of 
ology. 

Land treatment does three things. It increases 


l The rale at which rainfall enters the soil. 
-. The amount of water stored on the surface of the 
_land during storms. 
The capacity of the soil to store water. 


_ infiltration capacity of the land is increased by 
movements in vegetal cover. A  land-treatment 
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A HEADWATER CHANNEL ENTIRELY FILLED BY SEDIMENT 


program therefore places much emphasis upon such 
measures as pasture and forest improvement, the use of 
close-growing cover crops on cultivated lands that would 
otherwise be bare, the conversion of steep cultivated 
slopes to pasture and forest, soil improvement, fire 
control, and grazing management. The capacity of the 
land to store water on its surface is increased by all the 
measures that improve vegetation and also by mechani- 
cal practices, such as contour cultivation and terracing. 
All the measures mentioned also reduce erosion. But, 
as previously stated, there must often be added gully 
control, bank protection, and debris storage. 


THE EFFECT OF LAND TREATMENT 


One important point must be established at the 
outset. The physical characteristics of a watershed do 
have a powerful influence on the floods discharged from 
it. One of many comparisons that might be made to 
prove the profound effect of land characteristics on 
floods is shown in Fig. 3. The curves show the flood 
runoff that would be produced, on the average, by a 
storm of given magnitude. Hell Creek is a tributary to 
the Little Tallahatchie River in northern Mississippi. 
It discharges the floods originating on the heavy soils 
of the so-called ‘‘Flatwoods’ area. Maple River is a 
tributary of the Little Sioux in western Iowa and drains a 
portion of the Missouri Valley loess prairies. A 5-in. 
storm produces a flood of but little over one inch on 
Maple River, while on Hell Creek the same storm would 
produce over 3'/2 in. of runoff. There is no intimation 


Derr LAvEeR OF SAND DEPOSITED BY A SINGLE FLOOD 
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Even SMALL Rarns Propuce FLASH FLoops AND Mucu ERosIon 
on LANDS Like THESE 


here that there is any practical possibility of changing a 
Hell Creek to a Maple River. But such comparisons 
clearly refute the contention that soil and cover have 
no effect on floods. This curious misconception was 
often propounded during the early days of controversy, 
and despite the advanced state of the science of hydrol- 
ogy is sometimes heard even today. 

Another principle that has been fairly well established 
for many years is that changes in vegetal cover and 
cultural practices greatly influence surface runoff. This 
means that where soils are deep, and their storage ca- 
pacity consequently great, large flood reductions might 
be made if it were only feasible to put all the land under a 
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ing changes in land use can be made; and secong 
thin-soiled watersheds, floods are composed of both, 
face and subsurface runoff. In other words, jp , 
watersheds all the water that infiltrates into th, 
during the larger storms cannot be retained or eye, 
tained until the surface runoff peak has passed out 9 
channel system. 

What then are the reductions that can be ach; 
under a practically attainable program of land t, 
ment? On deep-soiled watersheds on which det, 
surveys have been made by the Department of 4 
culture it has been estimated that such programs 
reduce small, frequent floods (and these cause the byj 


agricultural damage) by amounts varying from %; _ 
40%. Even the large floods from such watersheds on " 
be reduced by from 5 to 15%. > oan 

On thin-soiled watersheds, the reductions obtain, 
by treatment of the land are minimized by the inabil c¢ruc 
of the soil reservoir to hold all the additional wate ° Defi 
livered to it as a result of the increased infiltratioy dae 
pacities. Nevertheless, small floods in the growing 


son may be reduced by percentages varying from 10t 
Large floods, which usually occur in spring or fall, wh 
the capacity of the soil reservoir is generally at a mj 
mum, are not substantially reduced, the average red 
tions varying from zero to 5%. 

In addition to reducing floods, land treatment even 
thin soils greatly decreases erosion from the land. 
the watersheds surveyed by the Department of Ay 
culture, it was estimated that erosion would be redug 
in amounts varying from 40 to 60% by the adoption 
practicable programs of land treatment. 

An extremely important economic effect of land tre 
ment comes about through the reduction of sedim 


rt, tl 


veral I 


dense vegetal cover. But of course the land must be damages. A decrease in water flow prevents ana ointe 

used for the production of food and fiber, and therefore mediate damage. A reduction in sediment load piirtmen 

even on deep-soiled areas the effectiveness of land treat- vents both an immediate and a future damage. This gineer 
ment is limited by the feasible changes in land use. because sediment damages are cumulative. For @iBeoned 
But the possibilities are illustrated by Fig. 4. The ample, as sediment is brought down year after year, ve.” 

capacity of the channel will be miRted of 

| | T gressively decreased, thus subject te Hi 

adjacent lands to more frequent 4 gineer 

| ing. Moreover, progressive “swam Ma 

ing’’ of the land will result from# 

g E raising of the ground-water levels he fir 

other words, the sediment brought dome repli 

2 2 | vy this year will produce damage in fut ly ki 

— years. Deposition on the bottom a@ith con 

3 works in the same progressive ridis 

= | and thus also produces future damagitching 

Land treatment has another mpg it is de 

ond Forest tant physical effect. It substanta the a 

0 1 2 3 4 5 increases the production of farms # Concre 

Storm Rainfall, in Inches Storm Rainfall, in inches forests. It is, in fact, this benefit thi e pate 

Fic. 3. FLoops VARY WITH Fic. 4. SurFace RUNOFF accrues to individuals on whose lat vernen 

CHARACTER OF WATERSHED DEPENDS ON VEGETATION the treatment is accomplished & efulnes 

provides the incentive which insures vemen 

curves show that by a change of land use it is possible to installation and maintenance of the land treatm e road 


greatly reduce surface runoff. They show the runoff 
from small plots instead of watersheds. These plots 
happen to be located on the Piedmont of the Southeast: 
Because of their small size, all the runoff measured was 
surface runoff. 

It is easy to see that if a bare watershed were placed 
under a good cover, surface runoff would be practically 
eliminated. Furthermore, if the floods on this particu- 
lar watershed were made up only of surface runoff, de- 
creases in flood flows would be spectacular. But there 
are two good reasons why nothing so sensational can be 
done. First, there are few watersheds on which sweep- 


measures recommended for flood abatement. 
The investigations made by the Department of 4g 

culture under the Flood Control Act of 1956 imac 

that there is, in general, no real conflict between 


grams for. headwater flood abatement and progr CH 
for protecting large valleys—and the cities in the Detert 
by major engineering works. Both kinds of proguairy. \ 
are needed. Even where headwater measures 
effect on downstream damages, they do not obviate! mensio 
need for the downstream works, particularly where i iffic at 
man life is endangered by the great storms that may," Accord 
comparatively rare occasions, visit any river basi. id for ¢ 
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OOD maintenance, when and 
where it is meeded, serves 
materially to prolong the life 

roads and streets of our highway 


IKxtend the Life of Concrete Pavements 


Hints to Maintenance Men on Patching with Portland Cement 


By A. A. ANDERSON, Assoc. M. Am. Soc. C.E. 
Manacer, Hicuway Municrpat Bureau, Porttanp Cement Assocration, Cuicaco, Itt. 


HE useful life of portland cement 

concrete pavement can be extended 
almost indefinitely by a well-planned and 
well-executed maintenance program. 
Such a program is especially important 
now in view of wartime limitations. 
Nevertheless, the procedures outlined by 
Mr. Anderson will be just as practical 
at any time, and many have already 
been adopted as standard practice by 
The methods de- 
scribed were developed as a result of a 
study by the Highway Research Board, 
whose booklet, ‘‘Wartime ‘Road Prob- 
lems, No. 6,’ deals with this study. 


to satisfactory performance in ser- 
vice, patches are classified into five 
types (see Fig. 1): 

1. Full-width patch, involving 
all the lanes of the pavement, but 
usually constructed one lane at a 
time. 

2. Half-width, or single-lane 
patch. 

3. Exterior-edge patch—a patch 
less than a full lane in width, one 
edge of which lies along a free pave- 
ment edge. 

4. Interior-edge patch—a patch 
less than a full lane in width, with 


irom tems. This is true in peacetime, 
tersheds tto a much greater degree during 

rtime. Many of our nation’s 
S obtain. ds, during the prewar emergency 
the inabiiM..struction period and during the 
al water r period, have been called upon 
filtratior carry an increased number of highway agencies. 
RTOWINg in excess of the loadings for 
rom 10t ich they were designed. Also 
or fall, Waring this period new construction, 
y at 4 ma necessity, has been greatly re- 
erage redacted gnd many pavements have 

en required to remain in service that normally would 
lent even ve been retired or rebuilt. At the same time, many 
ec land. intenance men have been called into the Services. 
ent of Ag For these reasons the difficulty of maintaining pave- 
| be reduaiMents in a serviceable condition has greatly increased. 
adoption ticipating this situation, and to facilitate the war 

rt, the Maintenance Department of the Highway 
f land treM-search Board early in the war undertook a study of 
Of sedim@lliveral phases of pavement maintenance. One group, 
GDoointed by the Chairman of the Maintenance De- 
it load mm rtment, W. H. Root, M. Am. Soc. C.E., Maintenance 
ge. Ths@llpcineer of the Iowa State Highway Commission, was 
€. For to the study, ‘Salvaging Old Pavement—Rigid 
ler year, t pe.’ The committee studying this problem con- 
will be on ted of L. L. Marsh, Maintenance Engineer, Kansas 
SUD/CCURate Highway Commission; C. W. Ross, Maintenance 
quent f gineer, Illinois Division of Highways; Rex M. Whit- 
ve  swall Maintenance Engineer, Missouri State Highway 
lt from GiMenartment; and the writer as chairman. 
“levels. The first major problem studied by this committee was 
rought dome replacement of utility cuts and broken areas, com- 
age in [uta nly known as patching. Such repairs should be made 
ottom Aath concrete so that the patch will be equal in strength 
sive mail d nding quality to the remainder of the pavement. 
ure damag tching should be done at the earliest opportunity. 
ther imp itis delayed, broken areas are apt to’ become enlarged 
ubstanta the action of traffic. 
| farms a Concrete patches are easily placed. If properly done, 
benelit (Re patch becomes practically an integral part of the 
whose la vement and the patched area is restored to its full 
lished MBefulness, in no way inferior to other portions of the 
hinsurest vement. As patching is usually done without closing 

treatmee road to traffic, methods of handling traffic and pro- 

» aol cing adequate protection to the worker and to the 
ent ol Ag@@mpleted patch during the curing period are also 
36 macs volved. 
tween pr 
1 progral CHARACTER AND CLASSIFICATION OF PATCHES 
in them Determination of areas in need of repair is first neces- 
f progr ty. Marking areas involves consideration of the 
res haved ndition of the existing pavement and the shape and 
obviate 8 mensions of the patch that will best stand up under 
where at each location. 
pres ‘According to the position of the patch in the pavement 


“lor convenience in design details which are pertinent 
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one edge along an interior edge. 

5. Interior, or plug patch—this type may be used 
for breaks which occur on both sides of the center joint. 

It is well to note that when a patch is at an expansion 
joint, the minimum length recommended for it is 6 ft. 
If there is breakage at both sides of the expansion joint, 
the total minimum length becomes 12 ft, unless the 
patch extends for the full width of the pavement, under 
which condition the joint may be moved to one end of 
the patch. Except for full-width patches, expansion 
joints should be reproduced in their original position. 

On multi-lane pavements where no median strip is 
used, it is desirable to maintain the original positions 
of the expansion joints. In such cases a minimum 12-ft 
length of patch (6 ft on each side of the joint) is used at 
expansion joints, and an 8-ft length at contraction joints. 

Interior or plug patches of either rectangular or 
diamond shape may be used. Rectangular patches have 
been most effective when the patch extends out a dis- 
tance of not less than 4 ft, nor more than 6 ft, from the 
center line and is not less than 4 ft long. 

Plug patches cf diamond shape have been used success- 
fully for interior corner breakage. Best results are ob- 
tained when they are built one lane at a time, with the 
transverse dimension on each side of the longitudinal joint 
not less than 4 ft and not greater than 6 ft. For 
patches some distance from joints, the angle between 
the sides of the patch and the center joint should not be 


For A LARGER Patcu, A 27-E Mixer Is USerut 
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PREPARATION FOR A HALF-WiptH PatTcH 


less than 30 or more than 60 deg. At transverse expan- 
sion joints, this angle should not be less than 30 or more 
than 45 deg. Diamond-shaped patches save concrete 
whenever they can be used. 

It is recommended that patches be of uniform thick- 
ness and that dowels and tie-bars be eliminated. The 
thickness of the patch will be determined to a large extent 
by subgrade conditions and by the 
weight and volume of traffic. Where e 
wheel loads do not exceed the capac- 
ity of the pavement as a whole, and 
where unsatisfactory subgrade con- 
ditions have been corrected, the 
thicknesses shown in Table I are 
recommended for relatively small 
areas. 

Where full-width replacement of 
pavements of design A or B (see 
Table I) involves a length of 50 ft 
or more, it will be more economical 
to use the uniform thickness of A-2 
or B-2, and use the A-1 or B-1 
thickness only at expansion joimts. 
These thickened slab ends should be 
tapered from the A-1 or B-1 thickness to the A-2 or B-2 
thickness in a distance of not less than 5 ft. 


TasLe I. RECOMMENDED THICKNESSES FOR PATCHES 


or Patcu, D Fic. 1‘ 

l D = 1.3 times center thickness 

| of original slab on all patches in- 

volving unprotected corners 
2. D = 1.2 times center thickness 
of original slab on all patches not 
involving unprotected corners 

1 D = 1.1 times original slab 

thickness for alk patches in- 
volving unprotected corners 

2. D = same depth as existing 

slabs for all patches not in- 
volving unprotected corners 


Deston or Existinc PaAvemMENT 


A Thickened-edge slab 


B. Uniform-thickness slab with 
other load-transfer 


devices at expansion joints 


dowels or 


D = same depth as existing slabs 
for all patches 


( Uniform-thickness slab without I 
load-transfer devices at expan- 
s10n joints 


Longitudinal center construction joints are placed in 
full-width patches, since it is usually necessary to build 
the patch a lane at a time to accommodate traffic. In 
constructing the first half width, it will be necessary to 
break out enough concrete in the second lane so that a 
side form can be set. Care should be taken to keep the 
first-lane patch completely separated from the broken 
pavement in the second lane to avoid damaging the 
freshly placed concrete by the vibration and hammering 
of traffic over the broken pavement. The same pro- 
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PATCH PLACED 
One LANE AT A TIME 
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cedure should be used in placing rectangular or diame of ¢ 
shaped plug patches built in one lane at a time. 
In all patches except those placed full width, trangsy. ck fo 


expansion joints or transverse contraction joints sh 
be replaced in the patch at their original position jp q 
pavement. Load-transfer devices across these joint: 
not needed structurally in the thickness of patch rec 
mended. However, if present im the original pave; 


and thought necessary to prevent faulting under try ther 


they should be placed at joints in the patch. 1 mo 

Transverse expansion joints located in areas ham 
patched full width may be omitted unless it is appa, mer 
that additional expansion space is necessary. W the tr 
space for expansion appears to be needed, the joints ugh 
be placed at both ends or at one end of the patch, n. in 
at such intervals in the length of the patch as deeg bree 
necessary. Expansion-joint filler should be of the niaker | 
extruding type and about */, in. thick. pne 

Transverse contraction joints should be installed be pa 
form slab lengths of 12'/: to 20 ft in all full-width pata res Ve 
of 25 ft or more in length. All contraction joints sho iges 
be of the surface dummy-groove type, having a degipsible. 


equal to one-fourth the thickness of the patch. 

If breakage has been caused by pumping action 
may be desirable to provide good subgrade support 
the pavement adjacent to the broken area before » 
ceeding with the repair. Thismy 
be done by pumping a slurry ofg 
and cement or other materials unj 
the pavement. 

In removing the old slab, thes 
of the crew and the kind of equal 
ment used depend on the amog 
and nature of the patching to} 
done. Hand methods are recog 
mended where patches are fe 
number and small in area, ord 
widely separated. The pavement 
be removed is broken up by theg : 
of 12 to 16-lb stone sledges. Breall 
ing of slabs may be facilitated @ 
raising one edge with a crowbar 
that a small piece of concr 
can be placed under it. The edges of the patch are t 
trimmed approximately to a vertical plane by mean 
drills and chisels. 


ment will save money and expedite operations. Requit 
ments include a portable air compressor, pneuma 
pavement breakers, each with about 30 ft of hose, a sq 


t 
ee Where patches are large, the use of mecl binal ¢ 
ks. 
j isfactc 
ere th 
F emen 
— 
the 
PLacinG CONCRETE FROM A TRANSIT MIX&® nee 
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OF diame of chisel and moil pomt bits, and the usual small 
ime. [bls. Also needed are barricades, warning signs, a 
h, transve -k for transporting equipment and compressor, and 
oints s , more trucks for disposing of the broken concrete. 
sition i rew includes a foreman, two breaker operators, three 
se joints orers, aud one or two truck drivers. 
~ re CARE NECESSARY IN TRIMMING 
aver 
Sedate ther types of pavement breakers may be used. One 
7 . mobile unit consisting of an air compressor and 
areas | hammer mounted on a flat-bed truck. The trip- 
- is appar mer is mounted on a semicircular bed on the rear 
ary. Wi the truck in such a way that the hammer will swing 
he joints ugh 180 deg. The triphammer, having a face 6 to 
p patch, in diameter, strikes about 100 blows per minute 
h as deen i breaks the old pavement into one-man sizes. This 
of the malaker equipment is used with a portable air compressor 
pneumatic breaker unit which outlines the areas 
installed be patched, breaks out corners of patches, and trims 
idth patdgames Vertical and to a neat line. 
joints shoimedges of patches should be as straight and vertical as 
‘ing a deg sible. The sides of rectangular patches are usually 
tch. 
ig action 
Support 
before 
This m 
slurry of 
terials und 
slab, the sg 
od of equal 
ching to} 
are recig _ 
area, or@ 
pavement 
p by thea 
ges. Bre 
cilitated 
crowbar 
of coner 
tech are tl ScREEDING CONCRETE IN PATCH 
by means 


illel to, and at right angles to, the center line of the 
gmal construction, except where bounded by existing 


is. Requag™cks. In such cases it has been found practical and 
. pheuma siactory to let the patch boundary follow the crack 
hose, a sijm™mere the angle with the center line or the edge of the 


ement is not less than 30 deg. 

pecial care should be taken to see that the top inch 
the vertical face of the old slab is as straight and 
tical as possible, otherwise thin fins will be formed, 
erm the old pavement or in the patch, which will 
t spall under traffic. Before placing concrete in the 
ch, the edges of old slabs must be cleaned free from 
t, dirt, and loose particles. The edges of the old slab 
uld be moist but not wet. 


UNDERCUTTING OF OLD SLAB TO BE AVOIDED 


AS a general practice, undercutting of the old slab is 
‘avored as it is difficult to do the work satisfactorily. 
PS Not easy to cut a trench under the edge and to fill 
mith new concrete in such a way as to form a firm 
pport lor the old slab. If this is not done extremely 
e the old slab may be weakened rather than strength- 
i by the underpinning. 

Tequently the breakage of the pavement which led 


XER the need for repair can be attributed to a local condi- 
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VIBRATING Epces or Patcu 


tion of the subgrade, such as frost boils or heave, or 
numerous other conditions. Obviously, these conditions 
should be corrected before the patch is placed if repeti- 
tion of the.breakage is to be avoided. In the case of 
back-filling for utility openings, the work must be done 
with proper materials and extreme care to eliminate 
any possibility of settlement. 

Poor drainage may be corrected by the installation of 
suitable drains to intercept water or lower the water 
table as needed. Unsatisfactory subgrade material 
should be removed and new material placed and com- 
pacted in thin layers. In all cases, whether the. sub- 
grade material is new or old, the subgrade should be 
damp but not wet before the new concrete is placed. 


CONCRETE MIXES 


All material for use in concrete patches, as well as for 
curing, should comply with the specifications for con- 
crete pavement materials of the federal, state, county, 
or city department undertaking the work. Frequently 
it is desirable to use mixtures that will give higher early 
strengths than those attained by the mixtures used in 
regular construction work. This will permit the patch 


to be opened to traffic sooner and thus minimize in- 
convenience. A modulus of rupture of 500 Ib per sq in. 
is recommended as the strength at which to open patches, 
except in cases of emergency when earlier opening and 
possible damage to an occasional patch is justified. 


By 


APPLYING CURING MEMBRANE TO FINISHED PATCH 
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SMALL PorTABLE MIxerR IN USE FOR A SMALL PATCH 


the use of high early strength concrete, it usually will 
be possible to open patches in 24 to 72 hours, depending 
on temperatures, the mix, and other conditions. 

High-early strength concrete may be produced by the 
use of: 

1. Low water-cement ratios with normal portland ce- 
ment. This will require the use of an increased amount 
of cement. For practical reasons, water-cement ratios 
should not be less than 4 gal per sack of cement. 

2. High-early strength portland cement. 

3. . An addition of not more than 2 Ib of calcium chlo- 
ride per sack of cement with either normal or high-early 
strength cement. 


CONCRETING PROCEDURE 


Concrete should be accurately and uniformly pro- 
portioned. Usually this will mean that the materials, 


LEGEND 
Expansion Joint _ Variable 6! Mirumum 
i 4 Full Width Patch 
\ 2 Half Width or Lane 
: at a Time Patch 
Original Position 3) Exterior Edge Patch 
Expansion Jomnt Interior Edge Patch 
Plug Patch, Rectangular 
Variable Vanable 
Variable 
4! to 6’ | LONGITUDINAL SECTIONS 
Expansion Joint 
4' Minimum 1 4 4' Minimum q 
Vanable \ 
> m 
8' to Full Width Patches 
5 ; at Expansion Joints / 6 
/ 
4 
Variable dine LJ 
- - 
12" Variable, Variable, | 3 
6' Mi 6' Min 5 
Half Width Patches 
at Expansion Joints 
| 4) 
to 12'-> = 
j 
Vanable 
Variable j 8' Minimum Venable 
6' Minimum 2 12' xpansion 4' Min 
iomts 
I PATCHES AT 
“arable OTHER LOCATIONS 
mmum 


Fic. 1. Types or Patcues 
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except water, for each batch are measured by weig 
Water is measured by weight or volume, and the egy 
ment used should be checked frequently. Small! porta 
scales are commercially available for use where a ceny 
proportioning plant is not used. Measurement oj » 
terials by volume may be permitted on small, occasicp 
patches, if the hoppers are carefully calibrated, 
Except for small, isolated patches, the concrete shy 
be machine mixed for at least 1 minute. Transit mix 
or central mixing may be used for patching if the 
crete arrives at the site of the patch in such cond 
that it can be placed and finished without the afiqj 
of more water. Retempering, or the addition of mz 
water, should not be permitted. 


TAMPING, VIBRATING, SCREEDING, AND FINISHING 


The prepared opening should be completely filled yy 
concrete. Concrete shrinks slightly as it hardens, jy 
this shrinkage is minimized by tamping after placemeg 
The concrete as first placed is struck off and tamped; 
an elevation slightly higher than the finished con 
of the patch. Mechanical vibrating equipment is 4 
used advantageously to compact the concrete, especial 
around the edges of the patch. After delaying asiq 
as possible, while still permitting the surface t 
finished, the concrete should be tamped a second tig 
then screeded, and checked with a straightedge. 1h 
insures that the patch will be free from surface irreg 
larities and that it will conform to the contour of 4 
adjacent old pavement. 

Best appearance results if patches are finished with 
surface texture as nearly as possible like that of ¢ 
adjacent pavement. This may require the use of 
canvas or rubber belt, wood float, burlap drag, or brow 
depending on the method used in finishing the origin 
slab. The aim is to produce patches which will ba 
monize with the surrounding pavement and becs 
indistinguishable under traffic shortly after placemer 
All transverse and longitudinal joints, and the outs# 
edges of patches, are finished with a regular edging tw 
On sides where it joins the broken edges of existing slals 
the patch need not be edged. Satisfactory curing | 
concrete in patches may be obtained by the us 
standard methods specified in federal, state, county, 
city specifications. 


remen 
P00 Ib 
spect. 


DIVERSION OF HIGHWAY TRAFFIC 


Provision must be made for the handling of traffic a 
the installation of barricades and signs. It is nea 
always necessary to permit traffic to move dum 
patching; therefore, the road or street is generally 
open for one-way traffic and sufficient passing spat 
are provided so as to inconvenience the traveling put 
as little as possible. Barricades to protect the pate 
from traffic are usually wooden horses painted in 
trasting colors so as to be discernible at consider 
distances. 

Warning signs are usually provided and lights 
torches ate placed at night to warn traffic. Station 
of a night watchman is also suggested to maimtam 
barricades and lights and keep them functionmg #¢ 
times. 

During the present emergency several states, ! 
cause of lack of equipment and manpower, have grou 
needed patching into projects and done the work wu 
contract. According to officials of these states, ® 
contracts have been practical and most successil 
expediting the work, thus enabling them to mai’ 
their highways in good condition during the war ™ 
gency. 
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ch condi &\/ELOPMENT of methods 
the afidit for designing airfield pave- 
tion of ma ments by the U.S. Engineer /imiiations. 
stment has followed a course 
rted to parallel as closely as pos- 
ageeae the changing trend of airplane experience 
ly filled wi At the time the responsibil- 
hardens, by for the design and construction kept expanding out 
airfields was given to the ion. 
d tamped| of the Chief of Engineers, 
hed conte Army, in the latter part of 
ment is a ember 1940, the DC-3, now in 
te, especial mon use by commercial airlines, 
ying asl considered of fair size. This were undertaken. 
iriace tr lane has a total gross weight of 
second tim roximately 25,000 Ib, or 12,500 
itedge. Th er wheel, and the average land- 
riace irregies and take-offs from major airports were in the order 
ntour of t ne hundred a day. 
r military airfields, the design started with a wheel 
ished with#d of 15,000 Ib and, as the program progtessed, re- 
that of rements increased—first to 37,000 Ib and later to 
he use (00 lb, with a much greater wheel load in immediate 
ig, Or browmMMRspect. Also the traffic on Army Air Force training 
the origin s greatly exceeded that on commercial airports; 
ch will ba to S00 operations of heavy bombers per day from 
and becom ne field were not uncommon, while those of light 
r placemeines greatly exceeded this number. It became the 
the outs {the Army engineers to provide surfaces for aircraft 
edging vel in keeping with this change of loading and at a 
xisting to keep ahead of production. 
y curing 
the we \DJUSTING FUNDAMENTAL PROCEDURES TO FIT 
, county, t must be remembered that the Department had to 
t almost from seratch. Since there were no other 
ivailable, it had to adopt in the beginning, by 
essity, the principles of highway practice. It be- 
of traflic aahe increasingly evident that these principles were not 
It is neaiRrely adequate for airfield design since even the initial 
20ve dum lane wheel load of 15,000 Ib greatly 
merally ke eded the highway load, which was 
ssing spat ly more than 9,000 Ib. 
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here was also a vast difference jn the 
ctural and operational characteristics. 
listribution of traffic was dissimilar, 
ssitating a revision of thought on stress 
tition. The broad expanse of paved 


rd lights | iS, together with the intermediate un- 
Station *d areas of large extent, called for a 
namtam Sesion of thought on the removal and dis- 


‘ol storm and subsurface water. 

B the beginning the problem was that 
iblishing procedures for designing both 
ible and rigid-type pavements to with- 
ithe anticipated volume of traffic and 


joning até 


states, | 
ave groups 
work und 


states, ® ‘tresses produced by existing and an- 

uccessil pated heavy military and transport air- 
to mam ts. It was considered necessary to 


e war & lish design procedures to (1) insure 


luately designed pavements; (2) elimi- 


IKE all expanding war activities, 

air power tends to transcend human 
Obviously 
signed for automolile use—the only 
comparable structures in engineering 
were inadequate. 
tion the wheel loads of military planes 


What expedients the War De- 
partment attempted in order to handle 
this design problem are here explained. 
Studies, records, comparisons, special 
track tests, and new procedures—all 
The record is one of 
combined vision and accomplishment, 
and the research program continues. 
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Design of Airfield Pavements Developed by 
U.S. Engineer Department 


By Gayte McFappen, and ReuBen M. Harnes, Associate Members, Ao. Soc. C.E. 


riveLy Heap Enorneer (Crvit), Encrneer (Sorts Mecuanics), Orrice, Cuter or ENGingers, DeparRTMENT, 
Wasnincton, D.C. 


nate a wide variation in designs 
based on the judgment of paving 
engineers who were not fully ac- 
quainted with the requirements of 
the Department and with airplane 
traffic; (3) limit the use of unproved, 
theoretical design methods for flexi- 
ble pavements; (4) provide in, the 
Department a uniform design proce- 
dure not related to arbitrary cost 
differentials of local and competitive 
materials, and to avoid reductions 
of pavement thickness to balance 
costs; and (5) secure a basis for 
further development of design 
methods through tests, investiga- 
tions, and study of the actual be- 
havior of pavements. 

Progress made since 1940 is the result of large-scale and 
broadly conceived experimentation, intensive investiga- 
tion of the experience of the Department and others, 
and close liaison and coordination with the Army Air 
Forces. The investigations have included experimental 
tests to determine the effect of repetitions of loads on 
various types and thicknesses of pavements, and have 
led to the adoption of tentative design curves, correlated 
with the test data. 

Investigations have been divided into three distinct 
phases: investigations of flexible pavements, those of 
rigid types of pavement, and general investigations 
applicable to either type. As rapidly as the results 
could be analyzed and correlated, they were published 
as appropriate parts of a chapter of the Engineering 
Manual, issued by the Office of the Chief of Engineers. 
As new data developed, the chapter was revised to bring 
it up to date. 

A résumé of the investigations is here given. As 
reports of investigations are completed and approved, 
copies are sent to the Engineering Societies Library in 
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Serup For “In-PLace”’ Test, ACCORDING TO CALIFORNIA BEARING 
Ratio (C.B.R.) PRocepurE 


New York in order that the information may be made 
available to those interested. 


FLEXIBLE PAVEMENTS INTENSIVELY STUDIED 


At first all the available procedures developed for 
highway design were studied. Although such methods 
have considerable merit, they were not adopted since 
it was believed that proper procedures for determining 
the ‘‘bearing capacity’ of the subgrade had not been 
fully developed. In an attempt to make use of various 
formulas, the Department conducted special field investi- 
gations at Langley and Bradley airfields and on a Vir- 
ginia Highway Department test section to develop pro- 
cedures for determining subgrade bearing values appli- 
cable for use in various theoretical formulas. 

These brought conclusions that (1) development of a 
satisfactory test procedure would require extensive in- 
vestigations which could not be accomplished in time 
for use in the war emergency program; (2) in the field 
plate-bearing test, the proper deflection to determine the 
“bearing capacity’’ depends upon the basic assumptions 
in the formula and varies according to combinations of 
many factors; and (3) in most cases, results of the plate- 
bearing test would not be applicable to the soil moisture 
conditions expected ultimately to develop below a pave- 
ment, and it would be extremely difficult to develop a 
satisfactory method for adjusting the test results to the 
various moisture conditions. It thus became apparent 
that some method other than the use of a theoretical 
formula would have to be employed for at least a few 
years. 

Several engineers proposed using plate bearing tests on 
pavement surfaces for the design of flexible pavements. 
Such field tests were made on pavements and base 
courses, and led to the conclusion that the same factors 
that must be considered in using this test on subgrade 
soils must also be considered for pavements. In addi- 
tion, the compressibility of the pavement and that of the 
base material entered into the problem. 

Early in 1942, after several months of intensive study 
and investigation, the principles used by the California 
Highway Department in designing flexible pavements 
were tentatively adopted. These consist of deter- 
mining a modulus of the shearing strength of the sub- 
grade soil by test and using this modulus with empirical 
curves developed by studies of pavement service to deter- 
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mine the required combined thickness of base and p 
ment. 

The principles were tentatively adopted be, 
(1) they were considered to be as sound and logi 
any others; (2) they had been used successfully } 
California State Highway Department to devel, 
method of design applicable to flexible pavements 
North Dakota and Florida had used similar princip 
some extent for the design of highway pavements: 
satisfactory method could be developed more quick 
based on these principles than on any others; (5) aog 
ated traffic tests on existing pavements and on gpeq 
test sections could be made with large wheel loads , 
the results combined with the data of the empj 
design curves of the method developed by the Califon 
Highway Department, to quickly develop design cup 
for airfield pavements for any required traffic; (6); 
C.B.R. (California Bearing Ratio) test developed by; 
California Highway Department to determine 
modulus of stability of the soil, for use in the Calif 
method of design, could be adopted for immediate y 
(7) all soil tests could be made in the laboratory , 
simple equipment; and (8) the soil test could be mag 
saturated samples representing the conditions ¢ 
develop beneath most pavements, or at other moist 
contents. 

It was believed that the C.B.R. test procedure wa 
be satisfactory for testing all types of soils provided! 


field compaction standards for airport pavements y .in 
the same as those used by the California Highway | rafhi 
partment. I 
ver 

SPECIAL TRAFFIC TESTS ADOPTED ugh 
Accelerated traffic tests were made on existing airig ectic 
pavements at Corpus Christi, Tex.; Dothan, 4 $ an 


Fargo, N.Dak.; and Lewistown, Mont. These t 

were performed until destruction of the pavements 

curred, using wheel loads ranging from 15,000 to 5 

lb. In order to obtain more detailed informatio 

specially constructed test section was built at Stock 
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Army Airfield, Stockton, Calif. This section was® 
jected to wheel loads ranging from 25,000 to 54,000} 
produced by airplanes and earth-moving equipment! 

Tentative curves applicable to airfield pavemet' 
sign were prepared by consultants and personnel of 
Office, Chief of Engineers, on the basis of these @ 

To refine the design curves, additional cata wer’ 
tained by accelerated traffic tests on existing pave™ 
as well as on specially constructed test sections 
number of airfields. Those at Barksdale Army 4™ 
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iyced so much valuable information 
+, brief description appears worth while. 
. accelerated traffic tests were made in 
» and 1943. The special test section 
- composed of two concentric tracks 
structed in an oval shape on a clay 
rade (Fig. 1), ome subjected to the 
&- of a 50,000-Ib wheel load, and the 
» to a 20,000-Ib wheel load. Each 
-k was divided into eight items of differ- 
Items 3, 4,6 and 8 were un- 


nd On lesigns. | 

el loads faced and formed the transition panels 

the empir turnarounds. All others were 100 ft 

he Calif ength and paved with 3 in. of good- 

design cun ity asphalt concrete. 

sffic: (( The base for Item 1 consisted of vari- 

eloped by layers of materials designed according 

~termine the California method, with total thick- 

‘he Calif s over the subgrade varying from 25 

mediate {5 in. and from 13 to 30 in. for the 

oratory and 20,000-Ib loads, respectively. 

id be madam 2 was the same, except that a poorer 

iditions ality of base material was placed directly beneath the 

ther moist haltic concrete surface. Similarly, for Item 5, the 
e wascomposed entirely of high-quality material. The 

cedure wale of Item 7 was composed of soil cement, and the 

provide al thickness of base and pavement varied from 13 to 

vements ¥ in. in both test tracks. 

Highway raffic on both tracks was continued for 5,000 cover- 
s. Deflections of subgrade and pavement surface, 
i vertical pressures in ‘the subgrade, were measured 

D ughout the tests by means of electrical devices. 

isting airqm™mecctions were measured for moving and static wheel 

Yothan. A ds and rigid-plate bearing tests (repetitions varying 

These te 1 1 to 58) were made on the pavement and sub- 

avements le in accordance with a procedure recommended by 

000 to 50d Asphalt Institute. Complete tests on soil, asphaltic 

formatior rete, and soil cement were made. The results of this 

t at Stocktimmgrestigation are included in a report entitled, ‘‘Service 


avior Test Section, Barksdale Field, Louisiana,” 
lished by the Little Rock District, Corps of Engi- 


SOME MODIFICATIONS IN ORDER 


t is believed that no more special test sections are 
uired for wheel loads of less than 60,000 Ib. Studies 
birfield pavements under service will yield the desired 
her information. However, a special flexible pave- 
nt section, to be tested with a wheel load of 150,000 Ib, 
«ing constructed to furnish data for design curves 
nd present limits. 

he C.B.R. test previously referred to is essentially a 
etration (shear) test to determine a modulus of 
bility of soils. It is made on undisturbed soil taken 
n beneath the pavement to determine the carrying 
acity. At the time the principles of the California 
thod of design weré adopted for flexible pavements 
the Corps of Engineers, it was believed that the 
thod of preparing the sample and the C.B.R. pene- 
tion test procedure, could be used in designing flexible 
ort pavements, provided that the compaction actu- 
achieved during construction produced densities 


1c TESTS, 


tion was % 
to 54,00 


uipment 
ae n nt to those obtained by the construction and 
of tral methods used in California. 

* these dat on alter adoption of the C.B.R. test, it became evi- 


t that the compaction method used in preparing the 
iple for design test would have to be revised in order 
utilize available equipment and to obtain the densi- 
Tequired by the specifications. The method of com- 
on adopted was similar to that for field compaction 
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ASPHALTIC CONCRETE SURFACE BEING CONSTRUCTED SPECIALLY FOR TESTING 


AT EGLIN FIELD 


control tests (modified test of the American Association of 
State Highway Officials). Because of some inconsisten- 
cies in test results, and the need for modification in pre- 
paring the remolded samples for the design test, a pro- 
gram of investigations was conducted by the Depart- 
ment’s Flexible Pavement Laboratory, at the U.S. Water- 
ways Experiment Station, Vicksburg, Miss. 

Although these investigations related to the California 
method of design, considerable information was obtained 
which is useful in developing any method. During the 
field tests on special pavement sections, deflections and 
pressures were measured for various conditions of loading. 
Several kinds of tests, including plate bearing, triaxial, 
and consolidation tests, were made. A special testing 
device was developed at the Massachusetts Institute of 
Technology for determining the effect of deflection on the 
stress distribution below a base course. 

In addition, it was necessary to establish criteria for the 
thickness and quality of the bituminous surface required, 
and for the quality of the underlying base material. 
Tentative criteria were adopted pending the securing of 
additional infotmation. A suitable apparatus has been 
developed for determining the stability and control of 
bituminous mixtures, designated the Marshall stability 
method. Further results may be expected from investi- 


gations in the Mobile and Tulsa Districts and at the 
Flexible Pavement Laboratory. 

To formulate a design procedure for concrete pave- 
ments, existing’data were studied and special investiga- 


ACCELERATED TRAFFIC TEST ON EXISTING RUNWAY AT FARGO, 
N. DaK., AIRPORT 
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structed in failed areas. Some oj, 
new panels are reinforced with str, 
tural steel. 

Both before and during the try 
testing, slab deflections were dem 
mined by electrical devices. Aq 
ing each traffic-test panel, one of g» 
lar design was constructed for sta 
load tests. 

Extensive surveys of pavement o 
dition are planned at numerous airf 
to obtain additional information 
special pavement constructed at Log 
bourne Airfield will be subject ; 


traffic of a 150,000-Ib wheel load. 
another special investigation will py 
the value of using overlay pavemen el 
strengthen weak or failed concrete; 
not serviceable for anticipated he 
= traffic. Such investigations are up eal t 
Rate 
Little information is available as; = 
pensate for the effects of frost ac 
“ha on pavements for heavy planes. 
criteria in the Engineering Ma ‘mg 
DeFLecTiION TEST ON PAVEMENT BUILT FOR THE PURPOSE, AT MARIETTA, GA. are the result of opinions of author tt 


tions were made at Langley, Wright, Godman, and 
Camp Forrest airfields. It was concluded that (1) 
the plate bearing test, using a plate 30 in. in diameter, 
should be used to determine the foundation modulus; 
(2) the third-point loading method, as recommended by 
the A.S.T.M., should be used to determine the concrete- 
strength modulus; (3) insufficient data were avatlable 
to form empirical design curves showing the relation of 
load,. thickness, soil modulus, and concrete modulus; 
(4) the Westergaard formula was the best for deter- 
mining the relation between load, thickness, and soil 
modulus, and the relation between load and thickness 
was approximately valid for a clay subgrade; and (5) 
the composite effect of such factors as warping, compac- 
tion of subgrade at corners, load transfers, repetitions of 
loads, and internal concrete stresses, for normal condi- 
tions should be assumed constant and considered in the 
design by reducing the working stress of the concrete. 

Following formulation of the design procedure and 
publication in the Engineering Manual, data from pre- 
vious investigations have been further analyzed. Other 
investigations have been made on a specially constructed 
concrete pavement at Lockbourne Army Air Base, 
Columbus, Ohio. The test track constructed in the fall 
of 1943 consists of two parallel pavements 490 ft long 
and 40 ft wide, made continuous at each end by 8 seg- 
ments to form a 180° turn. The straight track is di- 
vided into 18 panels, 40 ft square, of various designs, 
varying in thickness from 6 to 10 in., and placed on the 
natural clay subgrade, as well as on various types and 
thicknesses of base courses. Some panels are rein- 
forced with wire mesh and others consist of one concrete 
slab over another. Panels are separated by 10-ft transi- 
tion sections. Various types of transverse and longi- 
tudinal joints and non-commercial joint transfer devices 
are incorporated in the end segment sections. 

Traffic testing was started in April 1944, using a 
37,000-Ib wheel load on the inner half of the track. The 
6-in. pavement slabs on the outer half were tested with a 
wheel load of 20,000 Ib, and then with one of 60,000 Ib. 
Prior to starting the 60,000-Ib traffic and before com- 
pleting the 37,000-Ib test, new test panels were con- 


ties with highway experience. 1; 
tain specific data, the carrying capacity of exist 
concrete and flexible pavements during the frost-m 
period of 1943 was determined at Dow Airfield 
extensive frost investigational program began in ¢ 
fall of 1944 and will continue to the summer of 1945 

Throughout all the programs, general investigat 
pertinent to the design of rigid and flexible pavem 
have been made. Investigations are being orga 
to determine the degree of saturation of soils below | 
ments and the changes with time, and to determine & 
compaction methods and type of equipment to obt 
the high soil compaction necessary. Carrying capa 
of pavements at all Army Air Force fields have 
evaluated in accordance with the design principles int 
Engineering Manual. (Since the evaluation sur 
were made at military airfields, the information has: 


been given general distribution. These surveys wil BR 
the subject of a second paper in a subsequent issu a 
Civ1_ ENGINEERING.) ler ins 
ASSIGNMENTS TO VARIOUS LABORATORIES a - 

Several laboratories in the Department have & way 
designated for this work, and their scope enlarge De 
permit delegation of specific functions to them. ber to 
Flexible Pavement Laboratory, at Vicksburg, My 7; 
coordinates tests and investigations relating to bi tem, . 
minous pavements and their foundations. The ¢ ber b 
Pavement Laboratory at Mariemont, near Cincil erable 
Ohio, coordinates tests and investigations dealing ' Plant 
concrete pavements and their foundations. The es of 
Effects Laboratory, at Boston, Mass., in the same" vitrifie 
coordinates tests and investigations on the behave end « 
subgrades and base courses subjected to frost action limest 
The work of these laboratories, as well as other! nt, an 
lated activities, is outlined and coordinated by the Ul tling a 
of the Chief of Engineers. The resources broug! ese lay 
bear on airfield design problems by these meats le wa: 
believed to be adequate to keep abreast of aeronal Solar « 
developments. The wealth of information gaiee Phere ; 
gether with the organization established to conn l. Ab 
investigations, should have an important bearing m the 
airfield design of tomorrow. es fror 
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Basic Magnesium—the Desert Giant 


Cuier Encineer, Macnestum ELextron, Lrp., Ciirron Junction (NEAR Mancuester), ENGLAND 


atmosphere, thus ensuring that no 
injurious or obnoxious gases are put 
into the air around the plant. This 
system conveys the liquor to the 
north, through the effluent neutra- 
lizing plant and joins into the evapo- 
ration ponds. 

2. Acid drains collect, in stone- 
ware pipes, all the acid-contamin- 
ated cooling and waste water and 
deliver it to the effluent neutralizing 
station, thence to the settling ponds. 

3. Sanitary drains collect all 
sewage and domestic drainage from 
the whole plant and town site and 
deliver it to a sewage treatment station to the northeast, 
on the far side of the highway. 

Recirculation drainage collects all non-acid waste 
water and delivers it to large timber cooling towers, for 
cooling and collection at their bases before it is pumped 
back into the plant mains for re-use. 

Storm drains, of large section, collect storm water 
from the whole plant and lead out to the north. Al- 
though rain is infrequent in this country, when it does 


Its mag- 


This last paper 


come the quantities are enormous and any flooding of 
plant roads, drains, cellars, and metal units is extremely 
dangerous and likely to put the plant out of action. 
Ample provision must be made for emergency storms, 


SHOPS AID CONSTRUCTION 


Mechanical and electrical workshops consisting of 
two main bays, each with side shop annexes, were con- 
structed entirely of concrete and provided with over- 
They take care of all mechanical 
repairs, welding and boiler jobs. They have no windows 
and are completely air conditioned. Located as the 
plant is, 350 miles from contracting engineers’ shops in 
Los Angeles, it is essential that the repair shops be com- 


head electric cranes. 


CHLOKINATOR FURNACES BEING ERECTED 
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Some of ¢ 
| with str 
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TIT. Progress and Auxiliary Services 
=. 
, one of sg By J. R. Cuar.es, M. Am, Soc. C.E. 
od for sta 
vement AVING gained an overall T N such a vast project as Basic Mag- 
TOUS airhe view of the tremendous nesium, there are innumerable de- 
veree: work on Basic Magnesium fails of engineering interest. 
ted at Log of the general construction mitude, complicated by the pioneering 
wubject ning, as given in preceding mature of the installations, and the 
el load. tallments, the reader may well extraordinarily fast schedule imposed, 
on will pr oder how the varied details were made it a most unusual project from the 
pavement hdied and ‘integrated. Space {technical viewpoint. 
concrete | permit only a brief mention of a of the series tells of some of the special 
pated hes salient features having special problems, why they arose, and how they 
oe heal to civil engineers. were solved. Previous articles, in the 
Vater supply was pumped from January and February issues, have 
vailable s@.. Mead, some 14 miles away, covered the general aspects of the work 
ents to cm. 4 range of mountains to the and the contractor's methods. 
frost act nt reservoirs on high ground at 
planes. south end of the site. At the lake, a cantilever 
ing Ma ive containing 1,000 tons of steel was built to project 
5 OF auth i: out over the water. At the end of this bridge six 4. 
nee. T ) water pumps were hung, with the motors on the 
ye om ive and the pumps some 200 ft below (the rise and 
le [rst of the lake may amount to as much as 60 ft). The 
Airfield mps, which are capable of lifting. up to 30,000,000 gal 5. 
on By day, discharge to a reservoir a mile or two inland, 
bot 196 m which booster pumps, automatically operated and 
Rvestigat trolled, deliver the water through two 40-in. lines, 
le pavem r the mountains direct to the plant reservoirs. Gen- 
ng orga! | plant supply is piped from the reservoir through a 
5 below | g main and alternate switch pipes, since the manufac- 
termine Sing process is absolutely dependent upon a continuous 
aE £0 or ply of water. A quantity is bled off from the reser- 
mg Cape rs to a water treatment plant for softening, to render 
ipl . hard lake water suitable for domestic and boiler 
ved teal There are four separate water supply systems in the 
nye“ Boiler-soft water system, piped from the water 
uent issu tment plant direct to the caustic evaporation-plant 
ler installation and to subsidiary connections. 

)RIES Recirculated water system, conveying cooled 

a. Ay the ring-main, pumped back from the cooling 

CIs. 

enlarged Domestic system, furnishing treated and controlled 

og ter to all domestic points throughout the plant. 
burg, ‘a ‘'ire-protection ring mains, a very necessary 
ing ha tem, doubly important in this arid country, where 
ae oe ber becomes so dry and hot that it represents a con- 

r Cincin erable fire hazard. 

> lant effluent, containing solids in suspension and 

ma ces of acid, up to 15,000,000 gal per day, is collected 

« Seal vitrited pipe systems and conveyed by gravity to the 
Ayes ws end of the site—at the north. Effluent is neutralized 
are imestone and waste caustic liquor from the chlorine 

hes the 08 ~ ane then flows in wooden launders to a series of 

- toe 8 and evaporation ponds almost half a mile square. 
aoe Se large ponds are expected to deal with all plant 
Waste—in part by ground penetration, but largely 

Solar evaporation. 
n . me here are five separate drainage systems: 
tower drains take the waste effluent 

arin 1 the 


€ caustic tower, which treats the final waste 
“S rom the chlorinators before they are emitted to the 
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Assembly-Line Production Facilitated Exact Fabrication of the 
Eighty Chlorinators 


q 
| 
| 
| 
| 
= 
ry 
2 = 
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pletely equipped for all maintenance likely to arise. 
Sections of the shops are fitted up to deal with copper 
bus-bar fabrication and reconditioning, preparation of 
anodes and cathodes, and sundry electrolytic cell parts. 

Electric workshops can deal with all motors, switch- 
gear, and transformer overhaul and repairs. Painting, 
carpentering, and lifting-tackle shops are complete to 
take care of any job that may arise at the plant. 

One of the most meticulous jobs on the whole plant 
was the preparation of the acid-resisting and heat- 
resisting brickwork with which the cells and chlorinators 
are lined. A whole series of shops were devoted to this 
exacting work of shape sorting, grinding, fitting, and 
machining for erection. A carefully devised system of 
flow, tied in with repair programs based upon “‘lives”’ of 
plant units, enabled stocks and preparation of shapes to 
be scheduled steadily ahead of plant needs. Some very 
ingenious machinery was used in the grinding of large 
blocks and shaping of refractory tubes up to 16 in. in 
internal diameter. In addition, special refractory cast- 
ings, refinery furnaces, and rotary kiln refractory work 
was handled from this section. This is a very important 
and costly department of the plant and warrants first- 
class ceramic guidance and continual research into im- 
proved materials and better methods and techniques of 
preparing and setting the refractories. 


INGENIOUS METHODS ADOPTED 


Each of the 80 chlorinators consisted of a circular 
vertical furnace casing of steel, 30 ft high by about 10 ft 
in diameter. This casing was lined with many layers of 
acid-resisting and heat-resisting refractory. It was 
essential, on account of the extremely accurate fitting 
of the brickwork, that these vessels be fabricated to fine 
limits and not distorted before erection on their founda- 
tions. So it was decided to ship all the material in the 
form of plates, rolled to radius, and in this form it was 
received at the site. 

An assembly track was erected in the field, the plates 
of each furnace being tacked together by electric welding 
and then rolled slowly along the track. As the casing 
progressed, the seams were machine-welded, and the 
large steel castings for tapping doors, etc., were welded 
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L. 15 
Bex on. At the end of the line the finished fy,,, “e 
subjected to air pressure and a soap 4 
and then as a completed unit was lift. A 
heavy portable cranes and moved str: Light 
its foundation in the proper metal unit. = : 
result of this extremely ingenious meth, th ‘te 
fabrication, the degree of distortion wa = 
minute that in very few instances was ag ay" 
ment needed after erection. om 
The 880 electrolytic cells were delivers 
large rectangular tanks, prefabricated to 
All these cells were to be mounted on a ny io 
of small I-beams, in turn carried on the insy! cs 
steelwork of the cell room. These tanks ween 
up-ended, placed across a wooden jig, an e 4 
supporting beams welded to the bottom in Fate 
a way that all welding was downhill, and; actly te 
risk of bottom distortion was avoided a» pr 
completion at the jig, the cell tank was lif. Th 
reversed to its correct position, and dr and 
straight into place under the cell .< ; 
This method*overcame a great many erect ain the 
difficulties, usually caused by distortion dy sading 
welding, as well as the problem of lining , pa 
multitude of supporting beams. » dispos 
During the months that the special rei. jar 
tory shapes were being made, the contractor ping A 
busy recruiting a team of the very best retort sett omn 


available (it was estimated that about 1,000 masons» tractor 


be needed). Meanwhile he had a complete cell mad confu 
timber and a set of refractory shapes made in plaster tely at 
paris. His refractory superintendent lectured and tra "ire 


his foremen and key bricklayers using this extre: 
novel and practical method. By this means a good m 
ber of masons were already familiar with the job by! 
time the first supplies were in, and wasted no time ing 
ting in practice. + 
The busbars, 3,000 tons of which were copper aim 
1,000 tons silver (the latter purely a war measure ast : 
silver will go back eventually to the Treasury vail 
from which it was loaned), were of a section 8 by ' 
This is a very large bus-bar section and extremely @ 
ficult to handle. However, all bus bars were deliv 
to the job, cut to length and flat. Batteries of muy 
drilling machines were set up, with gravity conve 
and bus bars were passed through drill templates a 
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-anged that the copper work for each 
f.;dual cell could be delivered complete 


- and were of prefabricated construction. 


pL. 15; N 0. 3 
-+ to shape in hydraulic bending ma- 
“wes The finished bars were then ganged 
ether, bolted, and placed in sections so 


‘hauled by crane direct to position, thus 
iding much bolting and lining up in the 
ction bay. 

Houses at the town site, 1,000 in number, 
re all constructed by the main contrac- 


ysing installations, that is plumbing, 
ler ducting, wiring, fittings, and so forth, 
re assembled in units in the plant work- 
os. The whole was so well organized 
at every section and unit fell into place 
ctly to schedule, permitting the aver- 
erate of completion to reach 5 houses per 
_ The housing project makes a com- 
te and extremely interesting story in 
if, as it was a monument of organiza- 
nin the building of such projects. 
‘rading for the general plant, the bulk 
the excavation, and the construction of 
e disposal effluent ponds were carried out 
a large quantity of heavy grading and 
ping equipment, the operation of which 
s again closely and accurately organized by the main 
ntractors so that it flowed steadily forward without 
confusion. The average site level being approxi- 
itely at grade in the center of the plant, the excavating 
s worked from two directions and the spoil was trucked 


INTERIOR Layout oF CeELL Room 


t to the north in such a way as to change the compara- 
ely steep natural slope to that required for the dif- 
fent plant levels. This was skillfully done and no out- 
e ill was needed. 

The magnesite silos, constructed entirely in concrete, 
continuously cast, using metal forms. There was no 
Pm pouring from the foundation to the top. Con- 
* reinforcement was analyzed, scheduled, and bent 
the Site, then delivered to its destination in semi- 
“Sreated sections, thus avoiding a great deal of 
stent of steel within the forms. 
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READY FOR CONCRETING FLOW-OF-METALS BUILDING 
Conduits and Reinforcing Steel in Place 


A progress control room set up by the main con- 
tractors proved most useful. Along the whole of one 
wall was mounted a huge plant layout plan. By a sys- 
tem of colors, the section progress was continually 
planned ahead and material routing was controlled to 
avoid bottlenecks. Sectional construction charts, read in 
conjunction with the plan, indicated the targets for each 
part and the actual position to date. Constant inspec- 
tion by field superintendents made any holdup or lag 
immediately evident. Thus no delays could accumulate. 
In addition, all purchase orders and subcontractors’ 
positions were charted with up-to-date progress reports, 
so that the field engineers always had up-to-the-minute 
information on which to plan their work. This control, 
very cleverly devised and operated, tended to keep the 
whole construction running very smoothly and played a 
very large part in bringing the units of the plant to com- 
pletion at the scheduled dates. 

By June 27, 1942, a fair start had been made with the 
concentration plant. At that time some teething 
troubles were experienced, but even so a reasonable 
supply of MgO reached the reduction plant in time for 
the scheduled start. 

On August 3, the first circuit of the chlorine plant 
took its load without a murmur, and almost immedi- 
ately good quality chlorine was produced, though the 
caustic liquor had’ to be run to waste because the re- 
covery unit, not yet scheduled for completion, was un- 
able to accept this effluent, regarded as a by-product. 
The salt, furnishing the material for this first output, 
came from the surface of Death Valley. The chlorine 
was emptied and loaded into the first 50-ton rail tank 
cars ever used for this gas and was shipped away regu- 
larly for use in other war plants. 

Soon the first electric furnace (chlorinator) was ready 
for drying out—an extensive and exacting operation con- 
suming large quantities of scrap timber. By August 20 
this furnace was ready for electric load and its first 
charge. 

Meantime a start had been made in the preparation 
plant, and briquettes of suitable quality were made 
within a day or two after rolling started. As previously 
explained (in Part I, January 1945), recovered hydro- 
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chloric acid and MgO were needed to form MgCl, for the 
briquette binder; but of course at that date there was no 
HCl to recover. Thus it was necessary to get either a 
small quantity of HCl or MgCl, in 6rder to start the 
circuit. The former was very difficult to obtain at that 
time, and suitable tank cars, already tied up in the East, 
could not be spared. Therefore the more easily ob- 
tainable MgCl, 6H,O crystals were purchased in bags so 
that the preparation plant could start. Once started, of 
course, it became self-sustaining. 

When the electric furnace had been flushed out with 
salts and fluxes, the first charge of briquettes was loaded 
in on August 24. Three days later the first MgCl an- 
hydrous was successfully tapped into the waiting crucible 
car. Meantime, six electrolytic cells had been heated 
up to working temperature, with crews trained in switch- 
ing on the cells. The great morning of August 30 dawned 
with a perfect tapping of MgCh, transfer to the cells, 
switching over to d-c current, valve changing to apply the 
chlorine and cathode gas suction to the cells, and with- 
out hitch the d-c load was brought up to working strength. 
The most difficult and tricky part of the whole operation 
thus successfully accomplished, magnesium metal was 
being made. By 11.0 p.m. on the night of the 3lst, 
just 24 hours behind schedule, the first Nevada mag- 
nesium was floating happily on the electrolytic surface 
and was recovered and cast into blocks. Thus metal 
was being made exactly according to the predicted time 
cycle. Visible, sound, raw products were available one 
day later. 

The whole of the month of August was a most hectic 
time for the operators and constructors. Each was 
trying his utmost to keep up to schedule—to get in, do 
his job, and get out of the way of others, and so help to 
bring the long task to fruition. The key men, from 
top to bottom, just plugged away non-stop, without 
letup or sleep for the last six days and nights, existing 
on little but black coffee and sandwiches. 


ON TO FULL PRODUCTION 


It will be recalled that the plant consists of 10 stand- 
ardized metal units, each self-contained and independent. 
The reason for this size is too involved for detailed dis- 
cussion here but it was undoubtedly considered at the 
time of planning (1941) to be the latest and best layout 
according to the knowledge then available. In order to 
meet the output date, units were scheduled to be com- 
pleted in sequence, and production was obtained while 
construction on later units was still in progress. The 
time taken to get the first unit ready was a record, only 
once previously approached on a plant of smaller units 
under peacetime conditions. Because of limiting fac- 
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tors, the most optimistic estimate was that one , 
could be brought to full load per month. Allowiny 
inevitable difficulties, it was considered that |2 m,, 
would be required to bring the whole plant to full pp 
tion. 

It is a great tribute to the operators, all of whom ) 
learn the job as they went along, that the lay 
reached full production exactly 11 months after thy 
unit turned out the first piece of metal. Thus an aye 
of one unit per month was maintained through the wi 
period, and the output curve, straying a little at 4; 
particularly at the beginning when everybody and, 
thing was green, nevertheless maintained a straight 
tendency and made a bullseye on its target a » 
ahead of the expected date. Such an achievement. 


inesd: 
on small plants, had never been reached before. = 
again another record was smashed with an all-time —_ 
on speed of construction and operation. Saal 
This is not all, however—the plant steadily rea eal 
and then passed the rated output and has now for a “ 
time produced practically 10% more than its desig sOvo! 
capacity. This is somewhat unusual for a metallury = - 
plant, the factors of which are so exasperatingly wy 
trolled by nature as to give little margin on calculat ale 
Again this is a great tribute to the fine quality oj — 
workmanship and the soundness of the design built wild 
the job. If it had not been fundamentally right, s ae of 
performance could not be maintained; bottlenecks, en enh 
in basis, poor materials, and breakdowns would 
quickly have taken care of that. wey" 
A few data on the overall quantities involved WB sive) 


tend to summarize the magnitude of the probk 


Structural steel amounted to 50,000 tons, requir ’ “ae 
300,000 rivets and 200,000 bolts. Concrete tot OMS 
182,000 cu yd; lumber, 30,000,000 fbm; paint, 25 ost pe 
gal; and excavation 6,000,000 cu yd. Plans required 4 + at th 
drawings, enough to cover 30 acres. The finished ; cocre 
uses daily 1,400 tons of raw material, and 15,00 ins 
gal of water; the total power load is 200,000 kw Seeucs 
cluding mine operation at Gabbs, the town site, por nsible 
water installations, and manufacturing, the cost tota ion | 
about $140,000,000. Fuller details of the conceptio: rate. i 
prosecution of the work are to be filed in the Engineen tribute 
Societies Library in New York. = 
For the Defense Plant Corporatioh, W. L. 
M. Am. Soc. C.E., was chief engineer. Magnesium acy 
tron, Ltd., was responsible, for all technical desig rs ren 
training of operators, and starting of the process, uné Euro, 
Maj. C. J. P. Ball, President; J. R. Charles, M. Apoyo. 
Soc. C.E., chief engineer; Dr. S. J. Fletcher, chief che... 
ist; W. Mawdsley, civil engineer, and others. | rge St 
Basic Magnesium, Inc., Col. W. F. Way, M. Am.» n Coos 
C.E., was construction manager. ed for 
Contractors for the water supply system from la he Soc 
Mead to the plant, including the reservoir and wat, ,; St 
treating plant, were Engineers, Ltd. . Contractors tor! n the e 
high-tension high-transmission lines from Boulder ! 1 Engi 
to the terminal sub-transformer station at the plant ¥ uid t 
Fritz Ziebarth, Inc. f Lo 
Consultants to the Defense Plant Corporation Ther 
Coverdale and Colpitts, for whom George W. Burpee RENCH 
Am. Soe. C.E., was director of all engineering at the plat ng ¢ 
Engineers for the water supply system from Lake M plan 
to the plant were J. M. Montgomery and Compat!) $ hac 
Los Angeles, represented by Harold Barker, M. Am.» the 
C.E. im 0) 
The main contractors, McNeill Construction Compa h gu 
were represented at first by Wilmot E. Whittier, © ASSIGN 
Mes 


engineer, later by Sherman Mason, author of the se™ 


paper of this series. ite him 
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¥ ande RENCH: The time of the 
Straight American Engineers in Lon- 
et a m don, from their arrival late 
rement, inesday, June 12, to their de- 
before, ture for Paris on Thursday, June June 1889. 
all-time «as filled with a continuous suc- 
n of events carefully planned that city. 
dily rea their information and entertain- permitted to intrude. 
Ww 
its desig govost: On the morning of the days. 
netallurg ursday began the eight-day cycle 
ating!) cial. educational, and fraternal 
calculat rtainments. Their variety, 
tality oj ne, and generosity, while tending 
gn built ewilder us at times, were destined to give us a. 
’ right, s g of life-long gratitude to Mr. James Forrest, in- 
necks, er tigable Secretary of the Institution of Civil Engi- 
would | rs, and his staff, who so generously contributed the 
uous labor and forethought necessary to organize and 
volved 9 tively carry out so extensive and interesting a pro- 
€ probl n for our entertainment. He even arranged privi- 
S, requir sfor us in a number of London clubs. 
rete tot HOMSON: It was interesting to note how, with the 
unt, 20) st politeness, he guided the President of the Insti- 
quired 4 pat the meetings and dinners. Naturally the perma- 
nished | t secretary knew more about running the organization 
15,00 the short-term president. 
00 kw PreNcH: In all probability he was more directly re- 
site, por nsible for the detailed planning and execution of this 
Cost tot ion program than any other person present. At 
iceptior rate, in the opinion of many of us Americans, nothing 
Engineen tributed more to the effective movement of the large 
ups on the various trips, where rigid time schedules 
L. Drage l to be insisted on, than the tact and courteous di- 
lesium f macy of Secretary Forrest. I am sure all of us sur- 
cal desig rsremember him as one of the finest men we met on 
ocess, un European trip. 
les, M. kovost: In the afternoon, we were received at the 
chiel Chere of the Institution of Civil Engineers, in Great 
others. rge Street, Westminster, S.W., and welcomed by Sir 
{. Am. Coode, the president. His address was finely illumi- 
ei for preservation, and a framed copy was sent 
from La he Society (see November 1942 Crvit ENGINEERING, 
and W of Special Interest). 
tors lor n the evening a dinner was given by the Institution of 
paler | Engineers at the historic Guildhall of London. This 
e plant ¥ said to be the first use of the hall, other than by the 


y of London itself, for the expression of civic hospital- 


ation we 
ration W There were 450 persons present. 


Burpee ~ NcH: The Guildhall Dinner was of course the out- ' 
at the pe ‘mg event of the whole London program. It had 
Lake 2 planned so carefully in advance that when the 
hen Sts had deposited their coats and hats in the cloak 


they were given large printed sheets on which was a 
_ of all the tables. On this were printed the name 

guest at the table and the seat to which he had 
signed together with an alphabetical index giving 
‘mes of all the guests, by which each could definitely 
ite himself. Care had been taken to have each Ameri- 


n Compal 
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| as from a week of sight-seeing in 
England and Wales, the large party 
of American engineers and their ladies 
converged on London in the middle of 
There followed an endless 
round of social activities in and about 
Technical meetings were not 


tions, dinners, and luncheons crowded 
This grateful account of a full 
week of English hospitality at its best 
carries the story up to the embarkation for 
France and its Centennial Exposition. 
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Lavish Entertainment in London 
As Remembered by Four Remaining Society Members Who Were Present 


By A. PRESCOTT Fo_weE Lt, JAMes B. Frencu, ANDREw J. Provost, Jr., and T. KENNARD THOMSON, 
Mempers Ao. Soc. C.E. 


can flanked by an Englishman on 
each side. When a guest reached 
his seat he found a menu card with 
his name printed on it, and from the 
diagram he could get the name of 
the Englishman on each side of him. 
This seating diagram contained the 
names of over 400 guests. 

Among those at the head table can 
be named, as prominent Englishmen, 
Sir John Coode, President of the In- 
stitution of Civil Engineers, who 
presided; Sir John Fowler, princi- 
pally responsible for the construction 
of the Forth Bridge, whose partner Benjamin. Baker (not 
yet knighted) sat at an adjacent table; Sir Henry Pesse- 
mer, responsible for the Bessemer process of steel making; 
the Dean of Westminster; the venerable Archdeacon 
Farrar; the Sheriff of London; and as prominent Ameri- 
cans: Robert T. Lincoln, ‘““The United States Minister’; 
Henry White, of the American Legation; D. J. Whitte- 
more, Past-President, Am. Soc. C.E.; H. R. Towne, 
President, A.S.M.E.; A. E. Hunt, Vice-President, 
A.I.M.E.; T.C. Clarke, Later President, Am. Soc. C.E.; 
C. E. Emery, Secretary, Visiting Engineers; Octave 
Chanute, later President, Am. Soc. C.E.; W.H. Wiley, 
Treasurer, A.S.M.E.; Prof. Robert Thurston; Prof. 
Elihu Thomson. Inconspicuously at one end of this head 
table appeared the name of “Mr. Forrest,’’ the sole 
identification of Mr. James Forrest, Secretary of the 
Institution of Civil Engineers. 

Provost: Thereafter, it usually was necessary to di- 
vide our large party into two or more groups. The pro- 
grams were varied and so extensive that no one person 
could have taken part in all of them. 

At Barking, below London, where the purpose of the 
sanitary work was to reduce the pollution of the lower 
Thames, the sewage ~vastes of the city were held in large 
basins and treated with chemical precipitants. The re- 
sulting sludge was pumped into barges and dumped at 
sea some forty miles off shore. At the time of our visit 
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INTERIOR OF GuILD HALL, Scene oF ELABORATE DINNER 
“By the Express Sanction of the Right Honorable The Lord Mayor, Aldermen and 
Commons of the City of London in Common Council Assembled” 


Dibdin was already experimenting with more complete 
treatment of sewage by holding it in short contact with 
beds of coke breeze. These experiments were soon dem- 
onstrated by the construction of a contact bed of this type 
at Barking. This bed, one acre in size, could treat one 
million gallons a day, and was the forerunner of the bio- 


factorily applied throughout the world. 

At Lambeth Palace, the group listened to an address of 
welcome from the Archbishop of Canterbury, who then 
personally conducted the party through the palace. 

At the Isle of Dogs, some of the group enjoyed the 
privilege of taking short trips on torpedo boats which 
traveled, it was said, at the extraordinary speed of 
twenty-five miles an hour. 

Frencu: On Monday our arrival at St. James Palace 
was timed to enable us to witness the Changing of the 
Guards, always attended by music from a fine band. 
Some of us felt that the old walls must have been shocked 
by the strains of ‘‘Yankee Doodle’ and ‘‘Hail Coiumbia,”’ 
played in honor of the visiting Athericans. We were 
taken through the corridors filled with ancient armor, the 
picture galleries and reception rooms, and the royal 
apartments, including the throne room, which are seldom 
thrown open to visitors. 

At Buckingham Palace, the Queen's residence while in 
London, we were also taken through the galleries and pri- 
vate apartments and shown every possible courtesy. 
But my interest as a young man raised on a farm was 
most aroused by the visit to the Royal Mews, the Eng- 
lish name for the palace stable. Here, among other fine 
Arabian horses, we saw the 14 “creams’’ reserved to 
draw the royal carriage on state occasions. It is a pleas- 
ure to note that I had not then, and have never since, 
seen finer horses more scrupulously groomed. 

Provost: On Saturday, by special permission of the 
Queen, then at the Isle of Wight, the entire party visited 
Windsor Castle. A special train of fourteen cars was 
provided for the trip of some fifteen miles. At the palace 
we saw many interesting things, among them a portrait 
of the Queen when she ascended the throne at the age of 

eighteen. We were conducted through apartments rarely 
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shown to visitors, including those oj, 
Queen, a most unusual privilege. 4g 
luncheon, which was served in Wing 
Town, with the Mayor in attendays 
carriages were provided for dru 
through the Great Park, the |, 
Walk, and thence to Virginia Wu, 
where a profusion of rhododendrs 
were then at the height of their big. 

The “Garden Part, 
Holly Lodge, Highgate, by invita 
of Baroness Burdett-Coutts and \ 
Burdett-Coutts MP” from 4 to 7 


Monday, June 17, was without ¢ 

one of the most enjoyable features nes 
our whole stay in London. The exis te 
sive and beautifully landscaped esgi.., th 
on high ground overlooking Londy rec 
was decorated everywhere with 
and American flags; the afternoons to 
favored by bright sunshine wh e wit 
brought out the bright colors of 4 o in 


ladies’ dresses. Music was furnis 
by the renowned band of the Cy 
stream Guards, and the hospitality, 
gracious welcome of the hosts » 
shown in every detail of the arrang 
ments. Among the distinguished gue 
were the Marquis of Lorne; the American Minister 

Robert T. Lincoln, and Mrs. Lincoln ; the Chinese Minis 
and members of his suite, ‘resplendent in silk of ma 


mal or 
colors’; the Archbishop of Cyprus “‘in black canoni hosts 
and silver cross’’; and our own Andrew Carnegie— supp 
to mention the distinguished members of the EngilBase de 
and American engineering societies. fell fo 


Provost: One evening Lord Brassey gave a recepti vy to t 
at his beautiful city residence in Park Lane. Music . whe 
furnished by Spanish performers in costume. Followingiiysers. 
the collation, the extensive museum of curios collect is pers 
by Lord and the iate Lady Brassey, on their trip arow uoUS. 
the world in the yacht Sunbeam, was inspected. and t 

FOLWELL: My chief recollection of that reception war from 
an aquarium similar to, but much smaller than, that lat earane 
built in New York’s Battery Park. This was in a fagiiusers, 
sized room with walls all of glass, behind which sraaomios. 
fish in great numbers and variety. The ceiling WDn the 
painted to give the impression of looking up through tam Vict 
ocean from a considerable depth. Another recollect kation 
is of an abundance of champagne served from pitchers nber 0 
several marquees scattered about the beautiful groun@Beincers 

Proyost: On the evening of Monday, the party aMprass ba 
sembled in the theater of the Institution of Civil Eagierican 


neers to express by appropriate resolutions the ovd 
whelming sense of appreciation felt by the party fort 
cordiality shown by their brother engineers of the Unit 
Kingdom, and for the hospitality so widely extended! 
their entertainment and instruction. Before the pat 
left London, some twenty of these resolutions, suital 
engrossed. and signed by the officers, were forwarit 
Such acknowledgments were tendered to the Queen,t 
Archbishop of Canterbury, the Mayor and Councl 
the City of London, and the Institution, of Civil Bg 
neers, as well as to the several municipalities, industt 
organizations, and individuals to whom the party W#* 
greatly indebted. 

About this time, Folwell and I, noting that the cam 
count of exposures made was complete, left the film 
developed and forwarded with prints to us ™ Pani 
The many scenes we had photographed occupied 
thoughts and made us impatient to have them beforet 
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g those of nglish weather in June was then not 
ilege. Ag rately visualized in America. My 
Lin Wind. had been that it would prove to be 
like that in New York. Accord- 
for dr +. the last day on shipboard, an un- 
the ily pleasant day, I made the room 
inia Wayllbward a present of my overcoat. A 
ododendng jays later, the purchase of another 
their bloggllNh; became a wise procedure. For the 
m Party ter part of our stay in England the 
Y invitat ther was cold, cloudy, misty or 
tts and Mibwery, as it happened to take the 
14 to 7 can now recall but one perfect 
thout doy ‘that of the garden party of the 
> features -oness Burdett-Coutts. 
The ext is to be presumed that we were 
caped the best of English food. I can © Wit F. Taylor 
ing Lond: recall nothing about it except 
with Engidooseberry tart served with heavy 
fternoons et cream at Leamington. Experi- 
hine wh e with our small, sour gooseberries at home had given 
olors of ¢ no inkling that such large, sweet, and entirely luscious 
aS furnish@llseberries existed anywhere. As for beverages, cham- 
f the Colne was served at all the English receptions, dinners, 
spitality ai} cheons, and garden parties, and it would appear doubt- 
hosts w that many of us have ever since seen it so freely and 
the arrangimually dispensed. In our contacts with the general 
1ished gusllic, we noticed that ale seemed to be the standard 
Linister ional drink. 
ese Minis nglish male attire at that time was apt to be more 
ilk of mammal on informal occasions than in America. Many of 
k canoni hosts always wore high hats. This badge of gentility 
urnegie—t s supposed to exact precedence in the shops and to in- 
the EngisfMBase deference elsewhere. In a weak moment some of 
fell for it—hence our first toppers. How soon were 
> a recepti y to be consigned to obscurity! It was the period, 
Music ¥ ,when wide, bright stripes were fashionable in men’s 
Follows users. Having the address of a recommended tailor, 
10S collecte@fas persuaded to order some that were particularly con- 
trip arous uous. It just happened that a college friend, of m 
ted. and build, visited the same tailor and was fitted for a 
ception WlEr from the same bolt of cloth. Upon our later joint 
n, that lat@@earance, in top hats, cutaways and identical loud 
as in a fausers, we must have suggested a pair of transformed 
vhich 
ceiling ™ n the morning of Thursday, June 20, a special train 
through Gm Victoria Station took the party to Dover for em- 
recollecti kation to France. The President, Secretary, and a 
n pitchers uber of leading members of the Institution of Civil 
ul grounGgineers accompanied us on the train-trip. At Dover, 
ne party MPrass band was on hand to salute the party with several 
Civil Engierican airs. 
s the ovd 
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WInpsor CASTLE FROM ACROSS THE THAMES 
Objective of a Delightful All-Day Excursion 


THOMSON: We youngsters were also greatly impressed 
by being received by such a dignified group of white- 
haired engineers, who presented flowers to the ladies, and, 
when we were about to sail for France, a basket of straw- 
berries to each lady of our party. This reminds me that 
I had never seefi such hothouse grapes as we saw in Eng- 
land. 

FRENCH: In a letter home at that time I wrote, ‘All 
of us carried away a much higher esteem of our hosts 
and a feeling of considerable obligation. Our visit will 
always be a red-letter week for all of us.” 

From the day of our landing at Liverpool on June 6 to 
our departure from Dover on June 20 (with the exception 
of the intermediate tours arranged for the Whitsuntide 
recess), all transportation on English railroads was free 
of charge. Lunches were served on many of our sight- 
seeing trips, and we were of course royally.entertained at 
the Liverpool reception and London Guildhall Dinner. 

Provost: Looking back from the deck of the packet 
in the late afternoon, as the shore line of England faded, 
it was natural that the anticipation of future adventures 
could not wholly overcome the regret we felt at leaving a 
country where the hospitality had been so generous. 

I am grateful for having been permitted to witness and 
enjoy the welcomes and attentions extended by the Eng- 
lish people. The impressions then created have re- 
mained unchanged throughout the years. The efforts 
made by our hosts, and those we met, for our entertain- 
ment were no mere gestures. All their kindnesses were so 
spontaneous and friendly that, whatever our precon- 
ceived opinions might have been regarding the measure of 
cordiality existing between our country and England, no 
one who shared the experiences of the trip would be justi- 
fied thereafter in regarding the English people except as 
most friendly and desirable neighbors; or feel that their 
generous attentions were other than full-hearted tributes 
to our great country and to the recognized achievements 
of her professional engineers. It may very well be that 
this trip, one of the earliest, no doubt, of the good-will 
meetings with our English neighbors, accomplished 
through the contact of international personalities, its 
full share toward the establishment of the friendly and 
cooperative relations that have existed between the two 
countries these many years. 

Our recollections of English hospitality emphasize the 
regret recently felt by all American engineers when the 
return visit of their English confréres, planned for the 


’ fall of 1939, had to be canceled because of the war. It 


would have been a most fitting privilege to return the 
gracious courtesies extended just fifty years previously. 
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Engineers’ Notebook 


Suggestions and Practical Data Useful in the Solution of 
a Variety of Engineering Problems 


Barge Builders Protected by Roofs on Wheels 


By A. E. Nieperuorr, Assoc. M. Am. Soc. C.E. 


Cuier Encrveer, Marine Division, BettrncuaM Iron Works, BeLtincHaM, WaAsuH. ll p 

rau 

ONSTRUCTION of a series of steel barges for the track that may have settled below grade. Flexjpj ange 

Navy provided the Bellingham Iron Works, of and equalizing features built into the trucks haye , k is 
Bellingham, Wash., with opportunity to try several dividends because the track over which the roof op 

cost-saving and time-saving strategems. The first ten ates is neither in line nor to grade. 

barges had been assembled on ways in the open. Bad . : @ 

weather caused many delays, often stopping work com- 

pletely. Elimination of the side-launching shipways and » TH 

Even after the weather cleared, considerable time tension inland of the end-launching ways placed all bay q 

would be lost drying out welding seams with a gas torch construction in one straight line. The plan evolved ar 


and then wire-brushing to remove the oxide. The ob- to make a building ways some 500 ft from the shor 
vious answer to the problem was to roof over the barge At this point (called Position 1) the bottom plates, » 
ways and the sub-assembly area. fabricated bulkheads, and wide transverse frames 
A bridge crane of 7-ton capacity was purchased and _ well as the barge sides, were fitted and fastened. 
erected over the sub-assembly jigs-and fixtures. A wood specially designed, two-wheel trucks, operating 
shed consisting of a trussed roof and sloping sides was_ railroad track of extra-wide gage, were welded to ; 
built next so that the bridge crane and all production bottom of the barge and the whole unit pulled ocg 
served by the crane was protected from the elements. ward about 150 ft to Position 2. Here the bilge pis 
The problem of roofing over the barges while they are were put on, the upper deck welded in place, and 
under construction was not quite so simple. Production framework of the deckhouse hoisted on board in 
operations call for a crawler crane with a 60-ft boom to fabricated units. During this time, bottom plates y 


come alongside of the building ways and place 6-ton sub- being placed and construction was proceeding on ater a 
assemblies onto the hull of the barge. A fixed roof was next barge at Position 1. ne to f 
out of the question. A movable roof mounted on roller- From Position 2 the barge was rolled along the tr A ligt 
bearing wheels was therefore designed and so devised to the launching point, or Position 3. Cleaning, pa ents. 
that it could be pushed over a barge during inclement ing, placing of towing bitts, roller chocks, and com is 12. 
weather and pulled off when it cleared up, or when the tion of the deckhouse took place at this point. 1 nd 4.7 
crawler crane had to place sub-assemblies on board. welding of the trucks to the barge was then chippe he ter 
Two movable roofs were made with a bowstring truss and the barge lowered by the supporting jacks ontot resp 
span of 48 ft, and each unit measured 68 ft long. launching shoes. Launching’ was done on greased sper sq | 
The roofs are high enough to go over the entire hull ing ways in the conventional manner. fowing 
and deckhouse of a barge. A steel framework is covered ned 
ADVANTAGES OF IMPROVEMENTS roms 


with wood shiplap, and the entire unit rolls along a rail- 
road rail on the ground. The two-wheel, roller-bearing Mounting the barges on wheels has saved consi eighin 
trucks can swivel on a vertical pin and thus operate able money formerly spent on launching grease and m 

over track that may be misalined. A horizontal pin’ ginglabor. A barge can be moved along the rails! 


connecting the columns to the trucks compensates for ordinary automobile engine at a speed of 3 miles Oil fl 
hour. The blocks and tackle involve € geal 
former moving of the barges resulted « D gal | 
speed of less than a half mile an hu t*/ in 
When the contract is finished, the salva 
value of the trucks and rail will be ly TABLE 
whereas launching grease once used is 
forever. 


The steel yard now has a production I na 
for barges with a rail top flush with 4 170 
grade of the yard. Trucks and cra’ - 
cranes pass over the rails easily and wi a1 
dut injury. The sub-assembly builds 7 
parallels the production line and is ade 


toit. Protection of workers from the 
ments has resulted in increased product 

and higher employee morale. Incre in be 

production per man and rapid complet ions 

nave of contract work have resulted. Forme Whose j 

it was difficult to hold on to welders » ion 

fitters, but the company is now faced "Hence |o 


BARGE AND SHED MouNTED ON WHEELS FOR FLEXIBLE OPERATION the difficulties of laying off workers. 
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EFFECT of viscosity on the flow of liquids can be 
effectively Shown by the use of a simple and rela- 
ely inexpensive setup for measuring pressure loss in a 
ji pipe line such as has been recently installed in the 
-draulics laboratory at Union College. The general 
rangement of the pipe line, heating tank, and weighing 


Flexibj 
ss Inne “Ws. is shown in Fig. 1. At first two sizes of pipe were 
le roof oy 
<4" Socket Welded Tees ~ 
— Steel Pipe, insulated 
‘ays and q 
irames as Alternate 
ened. | 3 
rating or Trap 
5 Fic. 1. DIAGRAM OF 
elded tot Test APPARATUS 
ulled 
bilge plat Gear Motor 
ace, and Pumo 
yard in sed to increase the range of velocities so that both turbu- 
plates y nt and laminar flow conditions could be observed. 
ding on ¢ iter an 1S-in. length of '/s-in. pipe was added to the 
ne to further increase the velocity range. 
ng the tr \ light lubricating oil (SAE-10) was used in the experi. 
ning, pa ents. With a flow of 5.5 gal per min, the pressure loss 
and com s 12.0 lb per sq in. in the 21.3-ft length of */,-in. pipe 
point. nd 4.7 Ib per sq in. in the 18.4-ft length of '/2-in. pipe, 
chippe he temperature of the oil being 72 F. At 210 F, the 
*ks onto t responding losses became 2.5 Ib per sq in. and 1.0 Ib 
rreased § er sqgin. The striking change in the oil from a slow- 
lowing liquid at room temperature to a liquid which 
med to flow almost as freely as water at 210 F could 
e observed by the students as they drew the oil from the 
sd consi eighing tank to the pump receiver. 
ase and 
> rails APPARATUS USED 
3 miles 4 (il flows by gravity from the heated storage tank to 
involve e gear pump, which has a constant rate of discharge of 
esulted it galper min. It is then pumped to the horizontal run 
e an hou ‘ in. pipe, which is valved so that part of the flow 
the sal if 
vill be hug Taste I. Test Data For LAMINAR AND TURBULENT FLow 
used is In. Pipe Pipe Pipe 
ak ur. F Vel.* Losst Vel.* Losst R Vel.* Losst R 
. ..-. 6.4 0.114 6,360 3.6 0.047 4,770 
und cra¥ 0 630.4) 7000 6.3 9.179 3,100 ... .... 
y and 13.3 1,340 1.4 0.11 
ly 6.0 0.76 347 3.4 0.25 263 
2.8 0.32 160 1.6 0.10 121 
1S Aaja 
om the » Velocity in ft per sec. 
product ss, in 1b per sq in. per foot. 
Increas 
~omanie’ an be recirculated to the storage tank. The test sec- 
comple ions of pine are ted | 
Formed ,. pipe are connetted by socket-welded fittings 
chien hile inside diameter is equal to the bore of the pipe. 
"aed ‘hile these fittings are expensive, they cut down turbu- 
Taceu ke sses. 
rkers. 
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Effect of Temperature on Flow of Oil Through Small 
Steel Pipe 


By Antuony Hoan ey, Assoc. M. Am. Soc. C.E 
Proressor or Civn. Encineerinc, Union Coiiece, Scuenectapy, N.Y. 


Pressure gages No. 1 and No. 3 were located approxi- 
mately 50 pipe diameters downstream from the preceding 
fitting to avoid the effects of local turbulence. Gages 
Nos. 1 and 2 were attached to the */,-in. pipe by the use 
of */,-in. by '/y-in. socket-welded T’s. The other gages 
were attached to brass rings which were brazed to the 
'/>-in. pipe. A groove was turned on the inside of each 
ring and four holes '/j in. in diameter were drilled in the 
pipe wall so that the oil could flow from the pipe to each 
collecting groove and then to the pressure gage. The 
pressure gages could be read to the nearest '/, Ib. The 
tank was heated by steam, the steam running through a 
vertical length of 1'/»-in. pipe, which was slipped through 
holes cut in the head and bottom of the tank and then 
welded in place. Both the tank and the pipe line were 
covered with insulation. A drawoff valve in the side of 
the tank is convenient for obtaining samples to check 
the temperature and specific gravity of the oil. 


RESULTS OBTAINED 


The results of the experiments on three sizes of steel 
pipe—'/s in., in., and */,in. in nominal diameter—are 
summarized in Fig. 2, which shows the friction factor, 
f(h’ = flv? + 2¢d) plotted against the Reynolds number R 
(R = Vd + kinematic viscosity). In the region of 
laminar flow the experimental results for.all three pipes 
seem to agree reasonably well with the theoretical rela- 
tion R = 64 + f, which has been shown as a solid line. 
The critical point would seem to be at R = 1,200 for the 
'/s-in. pipe, and at R = 1,500 for the '/2-in. pipe, although 
it must be admitted that the experimental data do not 
show whether the individual points correspond to upper 
or lower critical velocities. 

The dashed line in Fig. 2 shows the regular decrease of 
the friction factor for the '/s-in. pipe as R increases from 
1,200 to 7,000. The '/-in. pipe has a nearly constant 
friction factor of 0.038 for R values greater than 2,000. 
Under conditions which produced turbulent flow in the 
%/,-in. pipe, the measured pressure loss was only 1.0 to 
1.25 Ib per sq in., so that a relatively large error might be 
expected because of the limitations of the gages used. 
This would account for the scatter of the experimental 
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points for the.*/,-in. pipe in the region of turbulent flow. 

The range of conditions covered is shown in Table I. 
The '/,-in. pipe was the most satisfactory in giving both 
turbulent and laminar conditions of flow. The pressure 
losses in the */,-in. pipe were too small to be satisfactorily 
measured when the flow was turbulent. The '/s-in. pipe 
was interesting in that it gave an opportunity to observe 
flow at velocities up to 30 ft per sec and pressure losses as 
high as 13.3 Ib per sq in. per foot, with oil at 91 F. 


MEASURING VISCOSITY OF THE OIL 


In computing the Reynolds number, it was necessary 
to know the kinematic viscosity of the oil at the tempera- 
tures used. A viscosimeter meeting the standards of the 
American Society for Testing Materials was used to 
determine the viscosity of the oil in Saybolt seconds, and 
the kinematic viscosity was then computed. Another 
interesting way to get the viscosity of the oil is to compute 


Our Readers Say— 


In Comment on Papers, Society Affairs, and Related Professional Interests 


Mexican Water Treaty—A 
Correction Is Offered 


To Tue Eprror: I read with much interest the article in the 
“Society Affairs’’ department of the December issue entitled ‘‘A 
Water-Utilization Treaty with Mexico.” 

As a member of the Committee of 14 and 16 of the Colorado 
River Basin during the past six years, acting as one of the rep- 
resentatives of the State of Wyoming, I have attended all the 
meetings in reference to this pending treaty that have been parti- 
cipated in by representatives of the states and of the U.S. Depart- 
ment of State. While the article is well written, it seems to me 
that it is not ‘impartial’ and does not “‘represent a factual ap- 
praisal of the situation,’ as the editorial foreword states. 

For instance, following the outline with reference to the Rio 
Grande, the article states, ‘‘It is apparent that United States in- 
terests are substantially favored in this arrangement”’; and under 
the heading, ‘‘Apportionment of Colorado River Water,” ‘‘it 
appears that in the apportionment of the waters of the Colorado 
River the arrangement is especially favorable to Mexico."" These 
are the types of argument that might be used by one state to show 
that another state is being favored at its expense. In my opinion 
neither statement is in accord with the facts. Also the treaty 
does not confer upon the International Boundary and Water Com- 
mission nor upon the United States section thereof the broad pow- 
ers implied by the article. 

Factual items that I have in mind that would have added ma- 
terially to the article are: 


. l. The treaty has been approved by five of the seven states of 
the Colorado River Basin and by the State of Texas of the Rio 
Grande Basin 

2. Mexico would receive more than half of her allocation from 


return flows below Imperial Dam. 


3. Mexico is now using more than 1,500,000 acre-ft of water per 
year. 


The article is on a subject that is of timely interest to many 
engineers. 
L. C. Bisnop, M. Am. Soc. C.E. 


Cheyenne, Wyo. State Engineer 


[Editor's Note: Comments supporting both sides of this question 
have been received, and exceptions similar to Mr. Bishop’s have 
been raised by other members who indicate that the views ex- 
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it from the relation for laminar flow: 
gd* h’ 
321V 


Loss of head-velocity curves were plotted for sey 
series of constant temperature runs. These Save straig 
lines in the region of laminar flow. The Viscosity y 
then computed from the loss of head and velocity yajy 
for a point falling on this line. 

The setup which has been described has oatictacte 
performed its main function of enabling us to study e 
both laminar and turbulent flow of oil. The use of ; 
sure gages with a range of zero to 30 Ib per sq in. tone 
measurement of pressure loss simple and relatively ; 
proof. The test results have shown that manometer 
precision pressure gages with a low range should be uy 
for measuring the lower pressure losses, particularly wh 
using the */,-in. pipe. 


Kinematic viscosity = 


pressed in the December Crvit ENGINEERING are matters 
opinion rather than fact. The sole purpose of the article was; 
inform the membership about this treaty in an impartial manne 
Since it is not to the interest of the Society to take sides in ad 
matters, the two excerpts quoted by Mr. Bishop may well be 
sidered to have been omitted from the original article in order thy 
it may be in truth what it was intended to be—a factual presents 
tion.] 


Trigonometric Solution Suitable for 
Logarithmic Calculation 
To Tue Eprror: The periodicity of the three-point problem 


which is the subject of Professor Eves’ article in the January iss 
seems to be about thirty years. I first met it in 1887 while in th 


y 


y 


Fic. 1. GRAPHICAL EXPRESSION OF THE 


THREE-PoINT PROBLEM 


surveying school at “Camp Columbia” on Bantam Lake, Con 
Our textbook was Davies’ Elements of Surveying, which sw 
“‘This problem is much used in maritime surveying, for the perp 
of locating buoys and sounding boats. The trigonometrical solu- 
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L. 15; N 0. 3 
.. omewhat tedious, but the geometrical solution is very easy.” 
aid little attention to it. 

A. econd meeting with the problem was in the Coast Artillery 
7 the first World War, when the Lefax Society published 
_«) solutions on four loose-leaf sheets, sponsored by the Coast 
— School at Fort Monroe, Va. These were reprinted in 
, without revision. And now, in January 1945, I read Pro- 
- Ryes’ mechanized attack on my old acquaintance! 

‘any of us have no calculating-machines, and are thus obliged 
saoend on our logarithms. Perhaps some of these unfortu- 
. may be interested in the solution that follows. (The 
le geometrical principle is found in Euclid, III, 21.) Re- 
ag to the accompanying Fig. 1, it is apparent that the 

. connecting the map images of any two field points is a 
-d of a circumeircle, and the map image of P is a point on 
segment. The three field points and the two observed 

pies originate three such circumcircles intersecting in a common 


b, and ¢ be the map images of the three field points A, B, 
f ¢ > can occupy three possible positions in relation to a and 
spy, by, and by. 0 and @ are observed angles from P, the ob- 
vation point. In the case of b, these angles are the supplements 
B che observed angles. To find the map image of P, with the 
wn distance ac and the angle apc, compute the diameter of the 


umcircle 


a 


ac 
Diameter = sin ape 

Then plot the center with radii from a and ¢ and describe a circle. 
bmpute od = diameter X sin @,; plot pointdonthearc. Then 
line drawn through d and 6 will cut the are of the circumcircle 
8» the required point. 

In calculating the coordinates of p, angle dac = angle 6, (sub- 
nding arc dc); Y azimuth of ad = Y azimuth of ac — angle @,; 
i with azimuth and length of ad compute coordinates of d. 
hen from coordinates of d and 6, compute Y azimuth of dp. 
ngleadp = Y azimuth of ad + (180° — Yazimuthofdp). ap = 
ameter X sin adp, and Y azimuth of ap = Y azimuth of dp — 

le@,. Finally, with Y azimuth and length of ap, compute the 
ordinates of p. 

In Professor Eves’ Fig. 1, two of the three circumcircles are used to 
termine p. This is sometimes called the ‘‘common chord solu- 
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tion."? Although apparently quite involved, it is especially 
adapted to calculating-machine methods. 

In my solution I used the third circle only, with the chord ae. 
Although geometrically simply, I am told that it would require 
more work on a machine. I have had no experience with cal- 
culating-machines—they were coming in as I was going out. 


A.oer C. M. Am. Soc. C.E 
Far Rockaway, N.Y. 


Comments on Spanish Transportation 
Problems 


Dear Str: Mr. Kirkpatrick's letter about the late J. F. Stevens 
in the November 1944 issue of Crvm ENGINEERING, and that of 
Philip W. Henry, in the January 1944 number, give impressions 
of the late King Alfonso of Spain which differ considerably from my 
own. 

In 1917 I made a reconnaissance survey and economic study for 
a ‘‘direct”’ railway from Madrid to France. I also looked into some 
other transportation problems in Spain at that time. All of these 
J discussed with the king, and I found he had a better than average 
grasp of what it was all about and how it might affect the economic 
development of Spain. 

At that time Joseph E. Willard, who had previously been a rail- 
road commissioner in Virginia, was ambassador to Spain and a close 
personal friend of the king. The United States had, therefore, a 
unique opportunity to interest itself in same of these projects, but 
there was no spirit of adventure then, and no adventure capital was 
available. As a matter of fact, I doubt if there is today, and that 
is why I am afraid that all our talk of interest in foreign trade will 
get us nowhere today, as it did in the postwar period after the 
armistice of 1918. 

We need gentlemen adventurers and adventure capital—not 
loans or bribes or charity but capital which ventures into enter- 
prises in foreign countries, backed by men of knowledge. Until 
we develop this idea we shall get nowhere with foreign trade or 
enterprise. 


New York, N.Y. Frep Lavis, M. Am, Soc. C.E. 


Forum on Professional Relations 


ConpuctTep CoLuMN or QuESTIONS wiTH ANSWERS BY Dr. Meap 


For over two years now Dr. Mead has been answering questions on 
In the current issue he ges his 
nswer to Question No. 30, which was announced in the January 
sue of ‘Civil Engineering.”’ The question reads as follows: ‘‘An 
igineer was employed to design and supervise the construction of a 
ant. While the construction was in progress he made suggestions 
the contractor regarding his methods employed, with the result that 
ne contractor received a larger profit. After final payments had been 


apace to the contractor and engineer, the contractor offered the engi- 


eer a reward for his suggestions. 


eject! 


Should the engineer accept or 


The writer would feel that he should not accept remuneration 
‘ any suggestion he could make to the contractor that might 
pezitimately reduce the cost of his work. On the other hand, if 
ae engineer in question was perfectly honest in his relations with 

th the contractor and his principal, I would hardly feel that is 
was entirely unethical for him to accept remuneration for valued 
puggestions after the work was completed—provided of course, that 
be had no further work to supervise which the same contractor was 
t perform. The acceptance of remuneration of this sort would 
probably tend to make the engineer feel under obligation to the 
ssatractor, which would be undesirable if he were to continue 
"upervising that contractor’s work. 
Personally, the writer would feel under obligation to assist the 
~ontractor in completing his work as well and as economically as 


possible, and would not feel that he could accept remuneration 
therefor. 
DanteL W. Meap, Past-President 


Madison, Wis. and Hon. M. Am. Soc. C.E. 


Question No. 31, which was announced in the February issue, 
will be answered in the forthcoming, or April, number. Next in 
the series, the following question is announced. Replies may be 
received until April 5, with answers in the May issue. 

QuEsTIon No. 32: A large firm of consulting engineers opened a 
branch office in a smaller town, where much future work was being 
contemplated, and they placed one of the junior members of the firm 
in charge. In the course of iwo years the new business, growing out 
of the construction of a new sanitary sewer and water system, was 
given to the engineering firm without competition. However, when a 
large $800,000 paving project came up, an outside firm specialising 
in paving came in and, at the proper time, underbid the local firm and 
completely convinced the town of its superior ability to do the work. 
The local firm had, without solicitation, made many preliminary 
surveys, plans, and estimates in the hope of getting the work in ques- 
tion. This firm did not specialize in paving, but had made a fine 
record doing some difficult paving in towns located in the mountains. 

Granting that the firm specializing in paving was better equipped 
to handle the job, was it ethical for it to come into the town where the 
other firm had established itself and gone to no little expense and effort 
to make a good record? 


aa 4 

| 


SOCIETY AFFAIRS 
Official and Semi-Official 


Local Sections Conference Held in New York 


Report of Meeting by Chairman of the Society's Committee on Local Sections, Francis H. Kingsbury, and } 
committee, Lloyd D. Knapp, Robert M. Angas, and Fred H. Rhodes, Jr., Secretary 


Tue Local Sections Conference was opened at 9:30 a.m., Janu- areas. Others felt that there was no need for bargaining an 
ary 16, in Room 1001, Engineering Societies Building, by Francis posed the formation of such groups. 


M 


H. Kingsbury, chairman of the ‘Committee on Local Sections A discussion of the Wagner Act disclosed the fact that ; Pp 
Representatives from 24 Local Sections, all members of the Com- Act were arhended to exclude professional employees, jt 0: 
mittee on Local Sections, and several visitors, were present. A merely deny to those employees the right of hearing befo, on 
hearty welcome was extended to the group by William McK. WLBand NLRB. The basic right of collective bargaining, th, 
Griffin -president of the Metropolitan Section stated, is a constitutional right which cannot be denied ; 
The morning session was devoted to the subject of collective specific stratum or class of society. In Canada a concerted g al 
bargaining. Howard F. Peckworth, Assistant to the Secretary to the Canadian War Labour Board has been made for the , wer 
of the Society, recited the history which influenced the Board of _ tion of a collective bargaining act for the professions. Such q mh 
Direction to recommend to the Local Sections a program for im- has been drafted, and in many ways it follows the wording “0 
proving the economic status of the engineer. He explained the present Canadian collective bargaining law, which in turn pat of | 
method by which the Local Sections might form collective bar- _lels the Wagner Act. eee 
gaining groups, and reviewed the actions taken by the Local Sec- Following Mr. Pirnie’s afternoon address, referred to later mts 
tions, 30 of which have voted to act in accordance with the plan subject of collective bargaining was resumed in order to hear 
proposed by the Board of Direction. Other engineering societies all the representatives of the Local Sections. It was the » va 
have joined the American Society of Civil Engineers, in the forma- _ feeling that other engineering societies should join in the move she | 
tion of a Joint Committee to make further studies of methods for because the need is not confined to civil engineers. rer 
improving the economic status of the engineer. The afternoon session was opened with an address by Pres : : 
Henry L. Thackwell, West Coast Field Secretary, told of the Malcolm Pirnie, who reviewed the past year’s accomplishm nae 
need for professional bargaining groups and of some of his con- particularly in postwar planning. In this connection, Mr. Pir var 
tacts with employers. He said that, in many instances, employers activity will not éhd with his term as President of the Society, a of 
have stated that engineers are handicapped, financially, because will serve as chairman of an Action and Advisory Committ ot 
they are not prepared to bargain collectively assist the Committee for Economic Development in stimula ms 
Each representative was asked to report the action taken by his __ the preparation of postwar construction at the community ~y 
Local Section in regard to collective bargaining. It appeared particularly in terms of private construction. p 
that generally the Sections felt that the economic status of the en- The subject of Postwar Construction was covered very | - 
gineer must be improved, but that it must be done in a professional roughly by Mark B. Owen, representing the Society’s Committ 
manner. Some Sections approved the Board’s recommendation Postwar Construction. Both speakers on postwar planning 1 we 
for forming collective bargaining groups, while others did not, phasized that it is up to the Local Sections to make the plan work Pre 


but instead formed committees to investigate conditions in their the national committee acting as clearing house and coordina 


Evaluation of Professional Objectives in the Design of un 
Sanitary Engineering Works ei 


Progress Report of Committee of the Sanitary Engineering Division, January 1945 ae 

Tue Committee on Evaluation of Professional Objectives in the patented processes or equipment, of controlling or limiting byt ty 
Design of Sanitary Engineering Works was appointed by the use of patents the selection of treatment processes for water a hair 
Executive Committee of the Sanitary Engineering Divison in sewage; and of selling direct to clients with engineering serv Me 
1944. The assignment of the Committee is ‘“‘to evaluate the pro- _ furnished free, thus by-passing engineers in private practice 
fessional objectives of engineering in designing water purification One of the Committee's first tasks was to agree upon the scoj o 
and sewage treatment works with reference to the influences of its activities and to attempt to set definite objectives. The assig san 
proprietary equipment and processes upon the development of ment to the Committee makes no distinction between water 4 
effective and economical plans that will best meet the need of the sewage treatment works for the public agencies and such works fa 
community or industry to be served.” private industry. While the Committee believes that its app: Re 

In further explanation of the assignment to the Committee, the ment arose primarily from practice trends in public work 
Executive Committee states: ‘‘The situation existing at this time nevertheless feels that its studies and recommendations should 
in the purification of water and sewage, due to the many processes clude private and industrial sanitary engineering works. An 
that are being used, many of which are covered by proprietary portant distinction must be drawn between these two class rep 
patents and actively promoted commercially, has caused serious works because of the fact that competitive bidding is required 
problems that will at the same time provide sufficient competitive law on public works and is not so required on private works ; 
conditions to assure lowest costs to the owner In its investiga- The absence of legal restrictions on the award of contracts! e 
tions, the Committee may properly give consideration to relative private sanitary engineering works has favored a rapid growt! tines 
effectiveness of different processes, conditions where certain of them the use of patented processes and equipment. In seeking new te 
would be especially well adapted, and any other features having lets for their businesses, it is quite natural that promoters shot the 
not only direct but collateral bearing upon its recommendations extend to public works business practices which have been succt 
and suggestions leading to a more intelligent handling of water ful in private works. rts hh 
purification and sewage disposal from the standpoint of effective The Committee feels that there are three interests involve¢ 
service to the public by the engineering profession.” the matters to be studied by it, namely, the client, the profess var! 

The request for the formation of the Committee appears to have _ engineer, and the promoter of the proprietary processes and eq ve CO 


arisen mainly as a result of the growing practices, by promoters of ment. The Committee is a creature of this Society and this rep" 
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usly be directed to the members of the Society. 
ped that the report may influence the actions of clients and 
‘ers, it can only do so if it makes recommendations which are 
vus to these interests. 
mittee expects to continue its deliberations during the 
ear with the hope that a constructive report can be sub- 
; at the next Annual Meeting. In the meantime the Com- 
«solicits assistance from all who are interested in this problem. 
For the Committee, 
Pror. Don E. BLoopGcoop F. M. Veatcu 
WELLINGTON DONALDSON FREDERICK H. WARING 
Tuomas R. Camp, Chairman 


+ obv 


ig 


Metropolitan Section Promotes 
Postwar Construction Conference 


opERATING With other professional and industrial organiza- 
the Metropolitan Section of the Society took an active part 
romoting a Conference on War Production and Future Plan- 
The particular prod- 
f the Section’s energies was a panel discussion on postwar 
truction 
jicating the success of such joint efforts was the large attend- 
{ both engineers and representatives of industry. Speakers 
«sed the viewpoints of both the engineering profession and 
«ry. Chairman of the Society’s Committee on Postwar Con- 
tion, G. Donald Kennedy, gave a concise account of the engi- 
profession’s desire to complete plans for needed works be- 
the end of the war so that a long and disastrous transition 
\d of inactivity can be avoided. 
ve attitude held by industrial leaders was stated by C. Scott 
her. National Executive Director of the Committee for 
mic Development. Mr. Fletcher stressed the need for 55 
» productive civilian jobs_after the war. He said, ‘‘Never 
n will doles and subsistence levels be tolerated. Jobs for re- 
ng soldiers and sailors and war workers must be provided pri- 


yrily through the resources and ingenuity of business, or the 


ernment will be forced to take over.’ 
pecially interesting is this endeavor of the Committee for 
mic Development in view of the Society's active participation 
storganization. Representing the Society in C.E.D. affairs is 
President Malcolm Pirnie, who is serving as Chairman of 
: and Advisory Committee No. 20 of the organization. 
bers of the Society’s Committee on Postwar Construction also 
ion this C.E.D. Committee. (See Crvm. ENGINEERING for 

sary 1945, page 48.) 

ther speakers on the panel discussion were Wm. McK. Griffen, 
lent of the Metropolitan Section, Am. Soc. C.E.; Sydney L. 


rauss, President of the N.Y. Society of Architects; Arthur C. 


len, President, N.Y. Chapter, American Institute of Architects; 
Harry R. Kessler, Chairman, Program Committee, American 
ty of Mechanical Engineers. 
hairman of the panel was Irving V. A. Huie, Past-President of 
Metropolitan Section. Also representing the Metropolitan 
m the Committee arranging for the conference was W. J. 
Secretary of the Section. Altogether seventeen organiza- 
sand the War Production Board cooperated in the conference. 


Report National Research Council 


if the Division of Engineering and Industrial Research 
tional Research Council, from June 1'to December 31, 1944, 


re reported at the close of the year by W. F. Durand, Chairman of 


ion. Past-President F. H. Fowler represents the Society on 
D n. A condensation of the report follows. 


ur Metallurgy Committee. Work in the field of metallurgy has 
ued to represent our largest activity. A recent summary 

rtas of date, December 1, shows 54 projects active on that date, 
rs having been either completed or terminated. In con- 

m with these various lines of metallurgical research, 757 re- 


rts had been prepared and submitted to the appropriate au- 


les 
Marler ma 


r Corps Projects. Projects from the Quartermaster 
continued to come in during the past six months in, consid- 


While . 
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erable numbers. It will be recalled that these projects cover the 
widest range of subject matter, call for expert treatment of the 
widest range, and apparently give us opportunity to be of service 
of great importance to the armed forces in matters affecting the 
comfort, health, and efficiency on the fighting fronts. 

Committee on Fatigue in Industry. In previous reports, reference 
has been made to our activities relative to the general subject of 
fatigue if industry and of the appointment of a committee of the 
Division to act in a broad advisory and exploratory way with 
reference to such activities in this connection as might appear to be 
promising of useful results. Since these earlier reports, two sub- 
committees have been organized: first, a subcommittee under the 
chairmanship of Dr. Robert S. Goodhart of the War Food Ad- 
ministration, charged with the project of the preparation of a sum- 
mary manual on the subject of nutrition in industry. This manual 
is intended to summarize in brief and easily understandable form 
the results of recent experimental work on this subject. The 
manual is intended for wide distribution in industry and especially 
for the benefit of small industries, the executives of which have pre- 
sumably little or no information regarding this subject. It is be- 
lieved that such a manual would be of distinct value in the general 
field of industry, calling attention to the importance of proper 
nutrition for industrial personnel and setting forth ways and means 
whereby management may contribute most effectively toward the 
realization of a balanced and well-organized.diet for the industrial 
worker. 

Highway Research Board. At the request of the Office of De- 
fense Transportation, the Fall Meeting of the Highway Research 
Board was postponed. 

The monthly publication, Highway Research Abstracts, has been 
issued as usual and in addition Vol. 23 of the Proceedings has been 
published, comprising 600 pages with 48 technical reports. Also, 
there has been issued the Roadside Development Report compris- 
ing 147 pages with 20 reports. The ninth bulletin of Wartime 
Road Problems, ‘‘Treatment of Icy Pavements,"’ was also dis- 
tributed in November. Two further bulletins—No. 10, on ‘‘Sal- 
vaging Old High-Type Flexible Pavements,’’ and No. 11, on 
“Compaction of Subgrades and Embankments’’—are ready for 
printing. 

A new special project in cooperation with the Calcium Chloride 
Association on the ‘‘Use of Calcium Chloride in Soil Stabilization” 
is under way. 

A meeting of the Maintenance Department: of the Highway 
Research Board was held in Cincinnati on November 27. On 
November 29, Director Roy W. Crum, M. Am. Soc. C.E., attended 
the meeting of the Committee on Research Activities of the 
American Association of State Highway Officials, of which he is 
secretary. 

Surplus War Properties. Administration. Early in November 
last, Mr. W. L. Clayton, at that time Administrator of this Ad- 
ministration, requested the aid of the National Academy of Sci- 
ences in the study of certain scientific problems bearing on the 
plans of the Administration regarding the most effective disposal 
of surplus war properties, especially in the postwar period. 

The particular field in which present aid was requested was in 
the disposal of surplus aeronautical material—airplanes and 
equipment. As most of the problems involved lie in the field of 
engineering, the various investigations to be carried out were 
allotted to the Division of Engineering and Industrial Research. 
|For further information on any of these matters, address the 
National Research Council, 2101 Constitution Avenue, Washing- 
ton 25, D.C.] 


Traflic Film Made Available 


A souND-SLIDE film, ‘‘Traffic Jam Ahead,’’ has been added to the 
file of illustrative material available at Society Headquarters. 
This film, emphasizing the war intensified problems of traffic con- 
trol and accidents, was prepared by the Committee on Postwar 
Traffic Safety Planning. It is available for showing at any Local 
or Section Student Chapter meeting and will be shipped on appli- 
éation from 33 West 39th Street, New York 18, N.Y. 

Forty-two national organizations are sponsoring the Committee 
on Postwar Traffic Safety Planning, among them the Society. 
The film and sound record run for about 20 minutes. A sound- 
slide film projector (not a motion-picture projector) is necessary. 


The Engineer in Foreign Service 
XI. With an A.A. Battery in France 
By Carr. Cuarres K. WILLEY, Jun. Au. Soc. C.B. 


“I AM EXPECTING a 10% .pay cut before another year is out, 
resulting from a transfer back to the good old U.S.A. Did I say 
expecting, well, I meant just hoping, as from where I stand (with 
just my neck sticking out) it looks like we have a lot more hills and 
rivers tocross before Jerry yells ‘Uncle’ and dashes off into the woods. 

“IT am finding my difficulty in mastering the language quite a 
hardship. In all these months I seem to have picked up only a 
couple of words. One of these naturally is ‘Oui.’ Quite a few 
times I find myself using it unwittingly when the proper answer 
should have been ‘non.’ Guess the main reason I didn’t pick up 
French is at first I didn’t think I would be in this country long 
enough to have much need for it and German would be of more use. 
Now I find it is of no use as we aren’t allowed or rather I should 
say we weren't allowed to speak with them except with our type- 
writers (Chicago type). I got that silly idea about French when 
we were kicking up the dust so fast last summer. Dust! What 
am I saying! I haven't seen any dry dirt practically since coming 
to this sodden country. I always heard the French never drank 
water. Well, it’s true; in fact they don’t need to as they have 
ample opportunity to absorb enough through their skins for all 
normal needs. I have seen the sun in sunny France only twice. 

“IT haven't visited Paris but I visited Epinay, near Rheims. 
Here it was easily possible to get a bottle of vintage 1927 champagne 
for a pack of cigarettes or a can of ‘C’ ration hash. Of course a 
can of ‘C’ rations in France would get you anything. 

“I also stuck my nose through some of the old forts in and 
around Verdun. I will be eternally grateful to the boys of the 
infantry and armor for sweeping Jerry out of there before I did my 
prowling. Of course I must be grateful to the infantry for a hell 
of a lot more things, and every man of every brarfch who doesn’t 
take his hat off to the lowliest of the lowly doughboys is being dis- 
respectful and not giving credit where credit is due. Wher it 
comes right down to it, they are the only ones who really win 
battles and wars, and the rest of us ride the gravy train and help 
out once iu a while. 

“T have an A. A. battery whose main function is to reemphasize 
the non-existence of the ‘non-existent’ Luftwaffe. However, I can 
readily assure you that this branch of Jerry arms still does exist 
and that our Army has taken quite a big bite out of him. Still 
he seems to be able to go back to the dentist and get fixed up every 
so often. 

“‘As to engineering, one day I was standing by a movable dam 
watching the flood waters roll over and saw that hydraulic phenom- 
enon known as a ‘standing wave.’ That has been the limit of my 
engineering experience since entering the service. 

“If you, any of you, ever run out of a job in hydraulics there at 
the office I would appreciate your taking on a little research on 
finding out how to keep a 10-ton halftrack from sinking in this 
French mud. I haven't.” 

[Condensed from January 1945 ‘‘Tennessee Valley Engineer,” 
publication of the Society's Tennessee Valley Section. | 


Appointments of Society Representatives 


‘CHARLES B. Burpick, THeopore L. ConprRON, and JosHUA 
D’Esposiro, Members Am. Soc. C.E,, have been appointed to 
act as a committee to prepare a memoir of ALONzo J. HAMMOND, 
Past-President and Hon. M. Am. Soc. C.E. 

Georce W. Burpee, M. Am. Soc. C.E., has been reappointed the 
Society’s representative on the Executive Committee of the 
Engineers Council for Professional Development. 

THURMAN W. Drx, M. Am. Soc. C.E., served as the Society’s 
delegate at the inauguration of Homer Levi Dodge as president 
of Norwich University on October 9, 1944. 

MALCOLM PiRn1g, Past-President Am. Soc. C.E., has been ap- 
pointed a representative of the Society to fill the expired term of 
Past-President J. P. HoGan on the John Fritz Medal Board of 
Award. 

C. A. Pont, M. Am. Soc. C.E., has been reappointed the Society’s 
representative on the Committee on Professional Training of the 
Engineers’ Council for Professional Development. ; 
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News of Local Sections 


CLEVELAND SecTion—Dinner meeting at the Cleveland 5 
neering Societies Club on March 16, at 6:30 p.m. ; 

CoLorapo Section—Dinner meeting at the Oxford Hos, 
March 12, at 6:30 p.m. 

MARYLAND Section—Dinner meeting at the Engineers’ oy 
on March 22, at 6:45 p.m. (cocktails at 6). 

METROPOLITAN SECTION—Meeting in the Engineering % 
ties Building on March 21, at 8 p.m. 


tar] 

Miami Section—Dinner meeting at the Southern Tavyer, ca 
March 1, at 7 p.m. to | 
MICHIGAN SECTION—Meeting program presented by the Hu oth 
Clinton-Metropolitan Authority at the Engineers’ Society of | were L 


troit on March 16, at 8 p.m. 

NORTHWESTERN SEcTION—-Dinner meeting at the Campus ( 
on March 5, at 6:30 p.m. 

PHILADELPHIA SECTION——Dinner and meeting at the Engineer 
Club on March 13—dinner at 6 p.m.; meeting at 7:30 p.m 

PROVIDENCE SECTION—Meeting in the Providence Engineer 
Societies Building on March 14, at 8 p.m. 

SACRAMENTO SECTION—Regular luncheon meetings at the Big 
Club every Tuesday at 12 m. 

St. Louis Section—Luncheon meeting at the York Hotel « 
March 26, at 12:15 p.m. 

San Dreco Section—Dinner Meeting at the U.S. Grant Hotd 
on March 22, at 6:30 p.m. 

San Francisco Section—Dinner meeting of the Junior Foru A nur 
at the Engineers’ Club on March 22, at 5:45 p.m. 

TENNESSEE VALLEY SecTION—Dinner meeting of the Cha 
tanooga Sub-Section with local groups of the other Founder § 
cieties at the Ross Hotel on March 13, at 6 p.m.; dinner meeting 
of the Knoxville Sub-Section at the S & W Cafeteria on Mar 
14, at 6 p.m. 

Texas Section—Luncheon meeting of the Dallas Branch a 
the Adolphus Hotel on April 2, at 12:15 p.m.; luncheon meeting 
of the Fort Worth Branch at the Blackstone Hotel on March 12 
at 12:15 p.m. 

Tri-City Sectrion—Dinner meeting at the Black Hawk ofA joir 


March 22, at 6:30 p.m. Te 
e) 
Recent Activities - 
ALABAMA SECTION 
The annual meeting of the Alabama Section took the form of4 ics 
two-day session, which was held at the Thomas Jefferson Hotels fer 
Birmingham on December 15 and 16. Following registration « 
the morning of the 15th, the group proceeded by automobile to tt 
large modern plant of the American Cast Iron Pipe Company t 
where they had an opportunity to observe the processes of ¢t gu 
trifugal casting and several improved methods of manufactur A. | 
A symposium on sectional bridges was the feature of the afternoa trat 
technical session. The production of these structures was & ed 
cussed by Edwin T. McGowan, captain, Corps of Engineers, = ice 
Army; the process of fabrication was described by H. A. Dave ul 
manager of the Birmingham plant of the Virginia Bridge Compas} aes 
and testing the structures was explained by Dewey M McCal roug 
head of the department of civil engineering at Mississippi > 
College. During the business meeting, held later in the afternoot 
the following officers were elected for the coming year: A Rees _ 
Harvey, president; T. F. Hobart, first vice-president; J. F. Tribbie vw 
second vice-president; and T. H. Milford, secretary-treasure. — — 
An informal dinner was enjoyed that evening, Section Presi : od 
Ralph A. Smallman acting as master of ceremonies. The after st 
dinner speakers were Acting Assistant Secretary James E Jagee 7 ™ 
who gave a summary of recent Society activities, and Nathan" sy 
Dougherty, dean of engineering at the University of Tessa ate 
whose subject was “Postwar Engineering Education.” °° ~ 


James M. Faircloth, of the University of Alabama, and Dean ).2 
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Alabama Polytechnic Institute, discussed Dean 
herty paper. A motion picture, entitled ‘155-mm Shell- 
r » Plant in Operation,” was then shown through the courtesy 
. Tennessee Coal, Iron and Railroad Company. At nine 
-k the meeting adjourned so that the members and their 


ittend the Christmas dance of the Association of Iron 
ngineers. The list of speakers scheduled for the Sat- 
ing session included H. E. Myers, of J. B. Converse 
pany, Ine.; S. J. Cumming, division engineer for the 
nama State Highway Department; and E. N. Rodgers, as- 
wnt director of the Alabama State Highway Department. 


BUFFALO SECTION 

s+ the December 27th luncheon meeting of the Section the 
cers for 1945 were elected: Harland C. Woods, presi- 
Martin H. Brennan, vice-president; A. Stuart Collins, 
etary, and Louis S. Bernstein, treasurer. Another feature of 
<casion was the presentation of a certificate of life member- 
to Charles A. Randorf, who responded with a short speech. 
other new life members—Bruce Cushing and Theodore Green 
were unable to be present and receive their certificates in person. 


lowing ol! 


District oF COLUMBIA SECTION 
\ joint meeting of the District of Columbia Section and the 
ashington section of the American Institute of Electrical Engi- 
-; was held on December 12, with Maj. Gen. Eugene Reybold, 
f of Engineers, U.S. Army, as guest speaker. General Rey- 
{reported on the role of the American engineer in the war, point- 
wt that the tremendous engineer activity in all the theaters of 
+ has been of major importance in turning the tide of the war and 
be drive toward victory. At the conclusion of his talk two reels 
through and cleaning out landing barricades and pillboxes 
structed by the Germans on the Normandy beaches, were 
esented. 
GerorciA SECTION 
A number of members and their lady guests attended the annual 
er dance on December 12. The high light of the meeting pre- 
ling the festivities was the presentation of a certificate of life 
mbership to Marion Reed Kays. The annual election of officers, 
held during this session, resulted as follows: M. T. Thomson, 
sident; H. H. Perkins and F. W. Altstaetter, vice-presidents; 
bh’ R. O. Harris, secretary-treasurer. At the January luncheon 
eting W. C. Cram gave an informal report on the activities of 
e Georgia Agricultural and Industrial Board, with specific ref- 
nce to the Industrial Panel, of which he is director. 


Iowa SECTION 

A joint meeting of the Section and the Student Chapter at Iowa 

> College took place at Ames on February 6. A quarantine 
the Navy personnel made it impossible for any of the group to 
present, so student attendance was limited to the civilian per- 

el. An illustrated lecture on the work of the Seabees, and of 

{0th Construction Battalion in particular, comprised the 

meal program. This was given by I. S. Rasmusson, com- 
under, Civil Engineering Corps, U.S. Naval Reserve. 

KANSAS SECTION 

m the evening of January 9 members of the Kansas Section 
re guests of the Topeka Engineers Club. The principal speaker 
is A. J. Boase, of the Portland Cement Association, who gave an 
istrated talk entitled ‘‘The Challenge of South American Re- 
lorced Concrete Practice.”” Some very novel and daring design 
actices were presented. Although South American designers 
rx under a very flexible building code and use higher working 
resses of concrete and steel, they subject all designs to a very 
rough mathematical study. 


LOUISIANA SECTION 
Following a custom of twenty years’ standing, the Section’s 
ual meeting was held at the home of Ole K. Olsen. This year 
® date for the meeting was February 3, and the group as usual 
tly enjoyed Mr. Olsen’s hospitality, The technical program 
sisted of a talk by H. R. Bodemiller, chief engineer of the 
nomic Development \Committee of Louisiana, whose subject 
* postwar planning for the city of New Orleans and the 
ate of Louisiana. The speaker at the January meeting was 


mes T. Mathews, rear admiral, Civil Engineering Corps, U.S. 


avy. whose talk was entitled ‘“The Seabee Road to Victory.” 
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MARYLAND SECTION 


The list of guests at the January 26 meeting of the Section in- 
cluded the new Society President, J. C. Stevens, and George T. 
Seabury, Secretary of the Society. The former reviewed the re- 
cent activities of the Board of Direction, with particular refer- 
ence to its stand on the subject of collective bargaining, while Mr. 
Seabury briefly discussed the Society’s Committee on Postwar 
Construction. Mr. Seabury used his talk as a means of in- 
troducing Mark D. Owen, chairman of that committee, who gave a 
more detailed talk on the work of the committee. 


MICHIGAN SECTION 


Representatives from the Student Chapters at the University of 
Michigan and University of Detroit were guests of the Section for 
its January dinner meeting, which took place at Ann Arbor on the 
26th. During the business session certificates of life membership 
were presented to H. P. R. Jacobsen, Ezra C. Shoecraft, and Donald 
D. Smith. Each of the recipients responded with a short talk, after 
which the principal speaker of the evening, W. C. Steere, was. in- 
troduced. Dr. Steere, who is associate professor of botany at the 
University of Michigan, spoke on ‘‘Searching for Quinine in the 
Andes.”” In his talk, which was illustrated with colored slides, 
Dr. Steere covered the two years he spent on location in Colombia 
and Ecuador, where he had been commissioned by the govern- 
ment to find and purchase quinine and ship it to this country. 


New Mexico SECTION 


The annual meeting of the Section took place in Santa Fe on 
December 19. The customary dinner was followed by a business 
session, which included the election of officers for 1945. These 
are Donald C. Bondurant, president; William G. Bratschi, first 
vice-president; Harold B. Elmendorf, second vice-president; and 
Ernest B. Bail, secretary-treasurer. Another feature of the oc- 
casion was the presentation of a certificate of life membership to 
Herbert W. Yeo, who replied with interesting reminiscences of his 
engineering career dating back to 1902. The technical program 
consisted of a talk by H. L. Thackwell, assistant to the Secretary, 
who discussed recent activities of the Society, especially in regard 
to collective bargaining. 


NORTHEASTERN SECTION 


Speakers and guests of honor at the annual meeting of the North- 
eastern Section—held in Boston on January 22—were J. C. Stevens, 
newly elected President of the Society, and George T. Seabury, 
Secretary. Mr. Stevens spoke on the subject of ‘‘Winning the 
Peace,”” while Mr. Seabury reported on the activities at Society 
Headquarters. Prof. Charles B. Breed, Director of the Society, 
was also present and spoke briefly. Certificates of life mem- 
bership were presented to Robert E. Barrett, Richard K. Hale, 
James H. Hood, and Edward H. Howard. Recipients in absentia 
are James H. Duncan, Frank R. Lanagan, and Francis S. Wells. 
During the business meeting William M. Bassett was elected presi- 
dent; Harvey B. Kinnison, vice-president; and Howard J. Wil- 
liams, secretary-treasurer. 


NORTHWESTERN SECTION 


The technical program at the February meeting of the Section 
consisted of a talk by G. R. Ramsey, vice-president of the National 
Pole and Treating Company, of Minneapolis, Minn. Mr. Ramsey 
spoke on timber treatment, describing the progress that has been 
made in preservative materials and methods used to counteract 
such destructive agencies as termites, teredo, and fungi. His talk 
was enthusiastically discussed from the floor. 


OKLAHOMA SECTION 


Various business matters were discussed at the January meeting 
of the Section, and a certificate of life membership was presented 
to Col. Webster L. Benham. A talk by H. G. Thuesen comprised 
the technical program for the occasion. Professor Thuesen, who is 
acting assistant dean of engineering and head of the department of 
industrial engineering at Oklahoma Agricultural and Mechanical 
College, spoke on the subject of “Job Design.” 


OREGON SECTION 


New officers for the Oregon Section—elected at the annual dinner 
meeting held in Portland on January 5—are as follows: R. E. 
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E. Torpen, first vice-president; C. B. 
McCullough, second vice-president; Gage Haselton, treasurer; 
L. J. Kelsh, secretary; and K. N. Phillips, assistant secretary. 
Following the presentation of a certificate of life membership to 
Horace E. Plummer, the speaker of the evening, Orlando John 
Hollis, was introduced. Mr. Hollis, who is acting president of the 
University of Oregon, gave an address entitled ‘‘An Unofficial Ac- 
count of the Constitutional Convention of 1787."" The presenta- 
tion of a sound motion picture, ‘‘Engineering in Wood,”’ concluded 
the technical program. The film was shown through the courtesy 
of Timber Structures, Inc. 


Hickson, president; B 


PHILADELPHIA SECTION 


‘Sanitation Problems of the Lower Delaware River’’ was the 
topic of discussion at the January 9 meeting of the Section. The 
principal speakers taking part in the symposium were James H. 
Allen, executive secretary of the Interstate Commission on the 
Delaware River Basin, who described the pollution problem of the 
Delaware and predicted the clearing up of this problem in a few 
years; Richard C. Beckett, state sanitary engineer of Delaware, 
who described the situation in that state; Howard E. Moses, chief 
engineer of the Pennsylvania State Department of Health, who 
discussed the pollution problem from the viewpoint of Penn yl- 
vania; and John E. Allen, principal assistant engineer for the Phila- 
delphia Bureau of Engineering, Surveys, and Zoning, who de- 
scribed the steps being taken by that city toward abating the 
pollution problem by treatment of its sewage. A paper prepared 
by Harry C. Croft, chief engineer for the New Jersey State De- 
partment of Health, was read by John Boardman in Mr. Croft’s 
absence. At the beginning of the meeting a rising vote of thanks 
was given Prof. Scott B. Lilly, who has just completed a term as 
Director of the Society for District 4. 


PITTSBURGH SECTION 


On January 10 the Pittsburgh Section held a joint meeting with 
the civil section of the Engineers’ Society of Western Pennsyl- 
vania. The group heard A. A. Levison, manager of the construc- 
tion equipment department of the Blaw-Knox Company, discuss 
the subject of construction equipment. At the annual meeting 
held on February 1, Society Director C. F. Goodrich reported 
on the Society’s Annual Meeting in New York, and A. J. Acker- 
man discussed postwar planning. Mr. Ackerman is director of 
engineering for the Dravo Corporation. 

PROVIDENCE SECTION 

Guests of honor at the January dinner meeting of the Providence 
Section were President Stevens, Secretary Seabury, and Walter H. 
Law, new life member from the Section. Mr. Stevens discussed the 
problems facing engineers today, while Mr. Seabury spoke on the 
collective bargaining situation. Harry Pope, the ‘“‘Cape Cod 
Philosopher,” then entertained the group with a fund of interesting 
stories interspersed with homely philosophy. In the afternoon 
the Section officers and Mr. Stevens were entertained at the Naval 
Construction Training Center at Davisville, R.I., through the 
courtesy of Capt. Fred Rogers and Comdr. A. D. Hunter, Civil 
Engineering Corps, U.S. Navy. After an inspection tour of the 
center Mr. Stevens was guest of honor at a reception given by the 
civil engineer officers on duty at the Base, who are also members 
of the Society. 

ROCHESTER SECTION 

On January 5 the Rochester Section held its annual dinner 
meeting, at which the following new officers were elected: Harry 
W. Eustance, president; Vernon E. Warney, first vice-president; 
Philip F. Stephens, second vice-president; and Cecil Aronson, 
secretary-treasurer. The technical program consisted of a talk 
on the subject, ‘“A Teacher Looks at Civil Engineering, Past, 
Present, and Future’’—given by Prof. William A. Malcolm, of 
Cornell University 

Soutu CAROLINA SECTION 


The annual winter meeting of the Section was held in Columbia 
on January 24. This was a joint meeting with the South Caro- 
lina Society of Engineers and consisted of a luncheon, technical 
session, and business meeting. The list of speakers appearing 
on the technical program included Dr. Blake Van Leer, president 
of the Georgia School of Technology; Ole Singstad, chief engineer 
of the New York City Tunnel Authority; and Wesley H. Day, 
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turbine engineer for the Shell Oil Company, of New York 
ing the business session the following officers for 1945 were elec 
Lewis A. Emerson, president; C. P. Roberts, vic: presi 
and Albert E. Johnson, secretary-treasurer. Also, a reso) 
was passed endorsing the ‘South Carolina Coordinate Syq,. 
adoption of which had been recommended by the Society. — 


SPOKANE SECTION 


New officers for the Spokane Section, elected at the Decem), 
meeting, are as follows: Philip G. Holgren, president; H_ 7 | 
little, first vice-president; G. A. Riedesel, second vice-presj 
and R. E. Tobin, secretary-treasurer. After considerah, 
cussion of two proposed bills on coordinate surveys, there y 
round-table discussion of postwar construction activities 
was announced that the Committee for Economic De velop: 
has enlisted the cooperation of the Society. The reading of 
port on the proceedings of the Local Sections Conference, he) 
Denver, Colo., in October, concluded the program. 


TACOMA SECTION 


The Section’s annual ‘Ladies’ Night’’ was celebrated a; ; 
Tacoma Country and Golf Club on January 20. After a tu: 
dinner had been thoroughly enjoyed, W. A. Kunigk spok 
his many associations with members of the Section, and 
ticularly with Walter J. Ryan, to whom he then presented a 
tificate of life membership. Following Mr. Ryan's brief speec! 
acceptance, President Strong introduced the newly elected of 
of the Section. These are as follows: Ralph W. Finke, presi 
Fred M. Veatch, vice-president; and N. E. Olson, secretg; 
treasurer. The meeting was then turned over to Mr. Veat 
who had arranged a diverting program of group singing, a ‘‘fas! 
show” (with the Section members as contestants), bridge, g 
dancing. 


TENNESSEE VALLEY SECTION 


On January 9 the Chattanooga Sub-Section met with lo 
groups of the other Founder Societies. The principal speal 
was H. C. Rothwell, district manager of the Smaller War Pla 
Corporation, who explained the operation of the organization a 
showed how it has assisted the war effort by coordinating 
activities of the local manufacturing plants with the war n 


A colored motion picture, showing the construction of Fontan 


Dam, concluded the technical program. 

The Knoxville Sub-Section held its January dinner meeting 
the 24th. The Annual Meeting in New York was covered 
Society Director N. W. Dougherty, Prof. A. T. Granger, C. | 
Okey, and C. E. Blee. Director Dougherty’s son, Lt. Edwa 
Dougherty, then discussed the experiences of an engineer 
with a combat regiment on the front lines in Africa, Sicily, a 
Italy. 


Student Chapter Notes 


New York UNIVERSITY 


The highlight of the Student Chapter’s current schedule wa 
joint smoker held early in November with the local student gr 
of the American Society of Mechanical Engineers 
of technicolor sound motion pictures—on the manufacture and 
of plywood and the manufacture of steel—comprised the techn 
program for the occasion. The Chapter reports that meetings 4 
held every other Tuesday afternoon and that these sessions, 
are devoted to planning smokers or social events, can boast aln 
perfect attendance. 

The Chapter’s mimeographed news sheet, “On the Level 
still being issued, despite war problems and a greatly reduced 
dent body. To quote an editorial from a recent issue: “Wew® 
to keep track of the boys who have graduated, and follow “ 
journey through industry or the armed forces. Ass in the past,’ 
main aim of this publication is to get everyone to know every 
else, and to maintain contact between those who have gradual 
and those still on the campus. Unlike other publications, we ©" 
boast of coming out every day, or every week, or at any s¢t 5 
atall. Wego to press whenever we feel like it, and whenever 
thing interesting comes along.”’ 


The showing 
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Office, Chief of Engineers, 
Establishes Board of 


Consultants 
ReatizinG that the increasing weight of 
-olanes and the consequent increasing 


» and difficulty of airfield construc- 
necessitate continuation of pave- 
ot and other design investigations on a 
scale, the Office, Chief of En- 
ers, has established a Board of Con- 
rants composed of nationally prominent 
imeers in the fields of pavements and 
1 mechanics, to advise that office on 
jopment and design problems. 
The Board of Consultants is composed 
the following: Dr. H. M. Wester- 
ard, dean of the Graduate School of 
rocineering, Harvard University; Dr. 
«hur Casagrande, associate professor, 
‘aduate School of Engineering, Har- 
Lard University; J. L. Land, chief engi- 
er of the Bureau of Materials and Tests, 
\labama Highway Department; O. J. 
Porter, senior engineer of materials and 
ts. California Highway Department; 
A. Middlebrooks, Civil Works Divi- 
n, Office, Chief of Engineers; and 
red C. Lang, engineer of materials 
und research, Minnesota Highway De- 
tment. All except Mr. Lang are 
mbers of the Society. 
The chief of the Engineering and De- 
velopment Division, Office, Chief of 
gineers, is the temporary chairman 
fthe Board of Consultants, the position 
eing subject to change depending upon 


military assignment. 


C. W. Blakeslee and Sons 


Celebrates Centennial 


To celebrate its recent centennial, 

C. W. Blakeslee and Sons, general con- 
tractors of New Haven, Conn., have is- 
ied a stimulating little volume, entitled 

\ Century of Heavy Construction by 
C. W. Blakeslee and Sons, Inc., Through 
Three Generations.”’ 

As the foreword points out, ““Construc- 
tion contracting is a business beset by 
more than the usual risks.’’ Thus it is 
all the more remarkable when a con- 
truction company “‘has earned the dis- 
tinction of outlasting the average life of 
ich companies in this country by eighty- 
seven years.”’ 

Starting out with a wheelbarrow as its 
irst piece of equipment, the company 
ame in time to play an important part 
in the engineering development of New 
England. Pioneering in sheet asphalt 


aving, the firm was among the first to 
pat into operation both stationary and 
portable bituminous mixing plants. And 
n 1930 the company established the first 


ommercial pre-mixed concrete plant in 
the region 


N. G. Neare’s Column 


Conducted by 
R. Rosirnson Rowe, M. Am. Soc. C.E. 


l’Axe is in Borneo.”’ 

“Or at the North Pole!”’ 

at the South Pole!”’ 

‘One at a time, please,’’ interrupted the 
Professor. ‘“‘If our pendulum code is any 
good, he can be at only one of those 
places.”’ 

“Then he’s on the east coast of Borneo,”’ 
insisted Joe Kerr, ‘‘on the Equator at 
Long. 118.5 E. He had to be on the 
Equator, or his bob would have rotated 
like a Foucault pendulum. The longi- 
tude is simply 360° times the ratio of 
swings, 28,424/86,351. Lucky he picked a 
day when the equation of time is neg- 
ligible.”’ 

‘*But he could have been at the North 
Pole,’”’ contended Amos Keatow. ‘‘His 
bob would have rotated thru 360° so as to 
split the peg on the last swing.”’ 

‘‘Better make it the South Pole, then,”’ 
urged Ken Bridgewater. ‘‘He couldn't 
have set a peg 2 ft N of the North Pole; 
besides, the sun doesn’t shine there on 
Xmas.”’ 

“There’s one odd thing they haven't 
noticed, Professor,’’ said Cal Klater, ‘‘the 
odd number of swings. If the Foucault 
rotation had been 0° or 360°, an even 
number of swings would have brot the 
bob to the starting peg. The odd number, 
86,351, meant a rotation of 180°. Neglect- 
ing the difference between solar and 
sidereal days, the latitude must be sin=" 
180/360 or 30° N, the “N” being dic- 
tated by the shadow. Since I agree with 
Joe on the longitude, Alenfer de l’Axe 
must have been in China, near Chiki, 
Anhwei.”’ 

“So far, so good, Cal, but it takes a 
third coordinate to fix a position.”’ 

“TI was coming to that. Letting R be 
the ratio of swings (86,351) to seconds 
(86,400), M the cosine of twice the lati- 
tude of San Francisco (where the bob was 
calibrated) and N the cosine of twice the 
latitude of de l’Axe, then his altitude in 
feet was: 


H = 324,000 [32.172 (1 — R*) — 0.0850] 
(WS — MR)? + 0.00023 (N? — M?#R?)7 
= 4,900 ft 


This agrees with the topography, since 
Chiki is high in the Makin Ling.” 

“And rules out another solution—a 
foxhole down to 9,800 ft below sea level,”’ 
concluded the Professor. ‘‘Now here’s a 
new problem without any odd numbers in 
it. 

“Our old friend Hiram Flire was racing 
his younger brother Lowell at 100 miles 
per hr to their base at Daggett 60 miles to 
the south when they ran into a steady west 
wind. Hi kept his plane headed for 
Daggett, but Lo flew a straight course and 


ss 
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beat his brother in by 40 min. How 
strong was the wind?”’ 


[Cal Klaters were Richard Jenney and 
Anne Othernut (J. Charles Rathbun), the 
latter correcting for sidereal-solar differences 
to find de l' Axe at 118° 23’ E, 29° 54’ N, 
4,830’ Up, or about 10 mi SW of Chéki. 
Three friends, Claude W. West, Otto Okay 
Koch, and Charles B. Walton, have reduced 
the Bray Function (January Column) to 
implicit elliptic functions, mathematically 
superior but practically inferior to the series 
solution published. The new problem de- 
veloped from a suggestion by Sgt. Edwin R. 
Rowe, who found pilots bothered by the 
quickest-way-home-in-a-wind exercise on the 
Link Trainer. | 


Suggestions from Employees 
Boost Production of Con- 
struction Equipment 


ENORMOUS quantities of 'dozers, scrap- 
ers, shovels, and the like have been de- 
manded by advancing military forces. 
At all times it has been a struggle on the 
part of manufacturers to meet the sched- 
ules necessary to supply the needed 
equipment. To save time on operations 
small or large, many times a workman has 
suggested additions or simplifications 
which only he would ever notice. Recog- 
nizing this fact, many plants have tried 
and found successful an incentive plan for 
bringing forth such suggestions. 

The net result has been a considerable 
saVing in time and materials coupled with 
improved quality and working conditions 

all resulting in the prime objective, in- 
creased production. The improvement 
in employee-employer relations has also 
been marked. Apparently there is no 
wage-scale limit to ingenuity, for some 
most helpful schemes have been suggested 
by those with the slimmest pay envelopes. 
One encouraging feature of most incen- 
tive plans in use is that such pay envelopes 
do not stay slim long when a suggestion 
proves useful. 

The War Production Board has estab- 
lished an ‘‘All-American SuggestionTeam’”’ 
composed of companies whose employee 
suggestions have been outstanding in 
number and excellence. In addition 
three awards are given to individuals for 
outstanding suggestions. They are the 
Certificate of Merit, Honorable Mention, 
and the Letter of Commendation. Torate 
any of these three honors a suggestion must 
have been proved to be of assistance to the 
war effort in the plant where it originated, 
and it must be adjudged by WPB engi- 
neers as being worthy of adoption by 
other war plants. 

A very successful program has been in 
operation for some time at the Caterpillar 
Tractor Company, which has made the ‘‘All 
American Suggestion Team.”’ This pro- 
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gram is in charge of a joint labor-manage- 
ment committee which has put on a skillful 
promotion drive for suggestions. These 
are collected in locked boxes distributed 
throughout the plant and are then brought 
before the suggestion committee. The 
committee requests an investigation of 
the merits of the scheme and a report 
from the department head affected. Upon 
his recommendation, the committee 
promptly guides the change through the 
proper channels for adoption and the per- 
son who suggested the improvement is 
awarded recognition in the form of certi- 
ficates and pins. Needless to say, these 
count heavily toward promotions. 

At this plant in particular quotas have 
been increased time and time again and 
met because of the cooperative spirit 
engendered by this incentive plan. Em- 
ployees are anxious and willing to give 
their best on the job if their efforts are 
recognized. 


Hydroelectric Progress in 
Canada During 1944 


THE ANNUAL review of hydroelectric 
progress in Canada prepared by the Do- 
minion Water and Power Bureau, Depart- 
ment of Mines and Resources, Ottawa, 
indicates that the program of wartime ex- 
pansion in hydroelectric facilities has been 
virtually completed and that power pro- 
duction for war purposes appears to have 
passed its peak. During 1944 the net in- 
crease in water-power installation was 
68,700 hp, comprised almost wholly by 
the completion of the Brilliant plant 
(68,000 hp) on the Kootenay River in Brit- 
ish Columbia. This was the smallest annual 
increase recorded since 1939, and no large 
power projects are presently under con- 
struction. In the production of electric- 
ity, the figures compiled monthly by the 
Dominion Bureau of Statistics show an 
increase of less than 1% for the first ten 
months of 1944 over the corresponding 
period of 1943, and a month-by-month 
comparison shows production during the 
months of June to September 1944 actually 
less than in 1943. Seasonal deficiencies 
in water supply in certain districts con- 
tributed in some measure to this lessening 
of power production, but it reflects as well 
the readjustment that has commenced in 
the manufacture of war materials. 

Resulting from the new construction in 
1944 Canada’s total water-power in- 
stallation, at the end of the year, reached 
a total of 10,283,213 hp. One-fifth of this 
total, or 2,000,000 hp, has been installed in 
the past five years, almost wholly for war 
purposes and, with the conflict in Europe 
nearing its final stage, this achievement in 
hydroelectric development may be assessed 
as a basic, and one of the most significant 
single factors, in Canada’s vast war-pro- 
duction program. 

In addition to the new hydroelectric in- 
stallations during the war years, much of 
the power developed and in use prior to 
the war was diverted from peacetime to 
wartime use. It is safe to say that about 


one-third of Canada’s water-power de- 
velopment has been used for war pro- 
duction; one industry alone, the alumi- 
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num industry, having utilized at peak 
production one-quarter of all the hydro- 
electric energy consumed in the Dominion. 
In the period of readjustment from war to 
peace, the initial effects of which already 
are in evidence, it can be anticipated that 
power surpluses will develop in certain 
areas. For the most part these surpluses 
should be moderate and should be ab- 
sorbed within a reasonable time as in- 
dustries change over to peacetime pro- 
duction and undertake the problem of sup- 
plying the huge backlog of civilian needs. 

The war has demonstrated the strength 
of Canada as an industrial country. In 
the vast world-wide program of reconstruc- 
tion which will follow the war, its assets 
in hydroelectric power have outstanding 
significance. 


NEWS OF ENGINEERS 


Personal Items About Society Members 


Lerr J. Sverprup, brigadier general, 
Corps of Engineers, U.S. Army, was re- 
cently awarded the Distinguished Service 
Cross for “‘his work in rushing into opera- 
tion the Lingayen airfield,”” which was 
taken in our invasion of Luzon. In be- 
stowing the decoration, General Mac- 
Arthur commented, ‘This is the engineer 
soldier at his best.”” General Sverdrup, 
who is chief engineer to General Mac- 
Arthur’s Expeditionary Forces, was a 
partner in the St. Louis consulting firm of 
Sverdrup and Parcel before entering the 
Armed Services. 

Hunter Rovse, since 1942 associate 
director of the Iowa Institute of Hydrau- 
lic Research at the University of Iowa, has 
been appointed director. Professor Rouse 
joined the engineering staff at the Univer- 
sity of Iowa in 1939 in the capacity of pro- 
fessor of fluid mechanics and consultant 
to the Iowa Institute of Hydraulic 
Research. 

Samvuet I. Zack, until lately sanitary 
engineer for the Stone and Webster En- 
gineering Corporation, of Boston, Mass., 
has accepted a similar position with the 
Harrisburg (Pa.) firm of Fleming, Corddry 
and Carpenter, Inc. 

Wittiam M. ANGAS was recently pro- 
moted from the rank of captain in the 
Civil Engineering Corps of the U.S. Navy 
to that of commodore. At present he is in 
charge of a construction brigade in the 
Pacific. 

Haroitp A. VAGTBORG has resigned as 
director of the Armour Research Founda- 
tion, Chicago, III., in order to become presi- 
dent of the Midwest Research Institute, 
Kansas City, Mo. 

Francis J. Macnuson, formerly as- 
sistant civil engineer in the Office of the 
City Engineer, St. Paul, Minn., has ac- 
cepted the position of city engineer of 
Rochester, Minn. 

Jacos L. Crane, Jr., director of urban 
studies for the National Housing Agency, 
Washington, D.C., has been invited by the 
British government to go to England as a 
consultant on housing and city planning. 
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James S. Lewis, Jr., formerly COnsStrys 
tion superintendent for the Tennes, 
Valley Authority at Dandridge, Ten, 
now on the engineering staff of the Ro», 
Kershaw Company of Montgomery, Alb 
for whom he is currently engaged on Some 
Army work at Panama City, Fla 7 

FRANK L. Rascuic has been reappoinys 
Ohio State Director of Public Works {,,, 
two-year term to end January | jay 
Mr. Raschig has held the post since Jan 
uary 1940. 

Gorpon M. Farr, professor of sanitary 
engineering at Harvard University, },, 
been elected to a three-year term on the 
board of scientific directors of the Interns 
tional Division of the Rockefeller Found, 
tion. 

Erwin Harscu has severed his conne 
tion as principal highway engineer for th 
Tennessee Valley Authority at Knoxyi, 
Tenn., in order to accept the position ¢ 
bridge engineer for R. Steuart Royer ané 
Consoer Townsend and Associates, wi 
headquarters in Richmond, Va. The ty 
firms have merged to make a study of « 
press highways for the Virginia Stay 
Highway Department. 


WALTER V. SULKOWSKI is now cop. 
nected with the National Gypsum Com 
pany, of Buffalo, N.Y. He was previously 
associate structural engineer for the Tes 
nessee Valley Authority at Knoxvilk 
Tenn. 

Don M. FoRESTER was recently ap. 
pointed project engineer for the US 
Bureau of Reclamation on its eighteen 
million-dollar project in the San Luis Valley 
in Colorado. An employee of the Bureau 
of Reclamation since 1932, Mr. Forester 
has been attached to the branch of project 
planning in Denver since 1941. The proj. 
ect office is at Monte Vista, and it isa 
pected that work will begin as soon as mea 
and material are available. 


Davip J. BRUMLEY, lieutenant colonel, 
Corps of Engineers, U.S. Army, is at pres 
ent post engineer at Maxwell Field, Ala, 
where he has charge of the construction 
and maintenance of utilities, streets 
grounds, and runways. Colonel Brumley 
was previously base engineer at the Cob 
umbia (S.C.) Army Air Base. 


F. Tompkins has been pro 
moted from the rank of brigadier general, 
Corps of Engineers, U.S. Army, to that of 
major general. He is on duty with th 
War Department General Staff and 5 
director of the Special Planning Division 
of the War Departmert Special Stal 
This division is charged with demobilia- 
tion and postwar planning for the War De 
partment. General Tompkins’ headquar 
ters are in Washington, D.C. 


Gien N. Cox, head of the department 
of hydraulic engineering at Louisiam 
State University, has been assigned to the 
Louisiana State Department of Puble 
Works, at Baton Rouge, La., for a perio 
of six months. While with the Depat 
ment of Public Works, Professor Cot 5 
serving as chief of the Hydraulic Sect, 
and is engaged in making flood control a¢ 
drainage investigations and in the desig 
of hydraulic structures. 


—— 
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Myron S. Fax, who has been serving 
as consulting engineer to the Ordnance 
Department of the U.S. Army in Wash- 
ington, D.C., has just received a citation 
from the War Department Army Service 
Forces with the Civilian Award of Merit. 
The citation reads, ‘‘For meritorious serv- 
ice in the War Department from January 
13, 1941, to present. During this period 
he has served faithfully and loyally. 
His devotion to the department, as exem- 
plified in his services, has been an inspira- 
tion, and his services have been invaluable 
during the rapid expansion of the depart- 
ment.” 

ALLEN Caussy is now sales engineer for 
the Jack B. Haile Machinery Company, 
with headquarters at 2118 North Gale 
Street, Indianapolis, Ind. He was for- 
merly sales engineer for the Armco Inter- 
national Corporation, of Chicago, Ill. 

Leonrp HassiLev has been appointed 
executive secretary of the French Mission 
of Railroads and Public Works in Wash- 
ington, D.C. Mr. Hassilev has been in 
the service of the French Provisional Gov- 
ernment since September 1944, when he 
became assistant chief of the Industrial 
Division of the Supply Mission for France. 
Prior to that he had been structutal de- 
signer on several dock and power-plant 
projects in this country. 

WALKER R. Younc has been appointed 
chief engineer of the U.S. Bureau of Rec- 
lamation, filling the vacancy caused by 
the retirement of S.O. HARPER in Decem- 
ber 1944. Connected with the Bureau of 
Reclamation since 1911, Mr. Young has 
served as assistant chief engineer for the 
past four years, and as acting chief engi- 
neer since Mr. Harper's retirement. 


Goprrey L. OAKLAND, associate en- 
gineer for the U.S. Geological Survey, was 
recently transferred from Ithaca, N.Y., to 
the Roswell (N.Mex.) office of the Survey. 


FRANK L. Drerer has resigned his posi- 
tion as planning engineer for Arlington 
County, Virginia, in order to take the 
post of director of planning for Durham, 
N.C 

CHARLES MACDONALD is now associ- 
ated with Clarke, Rapuano and Holleran, 
Robinson and Steinman, and Howard, 
Needles, Tammen and Bergendoff on the 
preparation of plans and specifications for 
Deegan Boulevard—an expressway in the 
Borough of the Bronx, N.Y., being de- 
signed for the State of New York as a post- 
war construction project. Mr. MacDon- 
ald was formerly county engineer for 
Westchester County, New York. 


Forrest F. VARNEY, senior engineer for 
the Sacramento District of the U.S. 
Engineer Office, has been assigned as field 
section engineer in charge of the Fresno 
(Calif.) Section, Operations Division. He 
relieves May. J. L. NewMan, who has 
been ordered to Fort Belvoir, Va., for re- 
assignment to overseas duty. 


W. CALDWELL, vice-president 
of the building construction firm of Igle- 
hart, Caldwell and Scott, Inc., of New 
York, has been elected president to suc- 
ceed Stewart B. Iglehart 

James JosepH BREEN, lieutenant (jg), 
Civil Engineering Corps, U.S. Naval Re- 
serve, is a recent recipient of the Silver 
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Star Medal for service as set forth in a 
secret citation. The portion of the cita- 
tion that can be disclosed at this time 
states that he “distinguished himself... 
by gallantry and intrepidity in action in 
the assault upon, and occupation of, an 
enemy-held island, and carried out his 
duties in a calm and efficient manner de- 
spite determined enemy opposition in the 
face of heavy mortar, machine gun, and 
sniper fire.”’ 

Lovuts R. DovcGtLass, who was trans- 
ferred last year from Denver, Colo., to the 
position of engineering assistant to the 
Commissioner, Bureau of Reclamation, 
Washington, D.C., has been named Assist- 
ant Regional Director of Region No. 3 of 
the Bureau. This region, under Regional 
Director E. A. Moritz, embraces the lower 
Colorado River Basin. Mr. Douglass 
assumed his new duties on December 28, 
with headquarters at Boulder City, Nev. 


Freperick A. Smirn has severed his 
connection as production planning engi- 
neer for the Albany Felt Company, Al- 
bany, N.Y., in order to accept the position 
of industrial engineer for E. F. Houghton 
and Company, of Philadelphia, Pa. Mr. 
Smith has been serving as secretary of 
the Mohawk—Hudson Section. 

Ray K. Lins.ey, Jr., who is on the engi- 
neering staff of the U.S. Weather Bureau, 
has been transferred from the Sacramento 
(Calif.) office of the Bureau to Washing- 
ton, D.C., where he will be assistant to 
MERRILL BERNARD. 


Sranrorp P. McCAasLanp, after serv- 
ing in England as a lieutenant colonel in 
the Corps of Engineers, U.S. Army, has 
been discharged to accept appointment as 
engineer for foreign investment for the Ex- 
port-Import Bank, with headquarters in 
Bogota, Colombia. 


G. WADSWORTH has returned to 
private practice in San Francisco, with 
offices at 625 Market Street. Until lately 
he was state director for the U.S. Em- 
ployment Service at Sacramento, Calif. 


Jake OSOFFSKY is now on the engineer- 
ing staff of the Aeronautical Society of 
America, with headquarters at Hampton, 
Va. He was recently discharged from the 
U.S. Army. 


Ropert S. Mayo, major, U.S. Marine 
Corps, formerly Marine Corps representa- 
tive at the Engineer Board, Fort Belvoir, 
Va., is now overseas as executive of a Ma- 
rine Corps Engineer Battalion. 


Rex J. ALLAN, major, Corps of Engi- 
neers, U.S. Army, has been transferred from 
Seattle, Wash., where he has been serving 
as chief of the general engineering branch 
of the Seattle Engineer District, to Camp 
Beale, Calif. 


Henry E. Pape, Jr., resigned his posi- 
tion as engineer with the U.S. Engineer 
Office in order to accept a commission as 
ensign in the U.S. Naval Reserve. He has 
been stationed at Key West, Fla., in con- 
nection with mine warfare, but was re- 
cently transferred to, the Amphibious 
Training Base at Coronado, Calif. 


RAYMOND LAMOREAUX was recently 
promoted from the position of lieutenant 
commander in the Civil Engineering 
Corps of the U.S. Navy to that of com- 
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mander. He is attached to the staf 4 
commander in chief of the Pacific a. 
and Pacific Ocean areas. 


Don M. HorrMan has been promos 
fromthe rank of lieutenant colonel] ip 
Ordnance Department of the U.S, An 
to that of colonel. 


DECEASED 


CLARENCE EDSON ALDERMAN (M 
technical specialist in the Steel Divisio. 
the War Production Board, Washing. 
D.C., died on December 5, 1944. My § 
derman, who was 76, was for some yes 
consulting engineer and general manage 
for the Boston (Mass.) engineering » 
contracting firm of Gascoigne, Alderms 
and Shattuck. From 1920 to 194 
was chief of estimates and specificat 
in the Construction Division of the W, 
Department, Washington, D.C., and 
the past year had been connected with ts 
War Production Board. 


EpWARD EVERETT Betts (M. 
tired engineer of Chattanooga, Tey 
died on January 18, 1945, at the age off 
Long identified with the engineering tp 
tory of Chattanooga, Mr. Betts first weg 
there in 1886 on railroad constructs 
work. From 1892 to 191i he was engine: 
in charge of the Chickamauga and Ch 
tanooga National Military Park, a 
during this same period he was deta 
by Elihu Root, then Secretary of War 
act as special consultant on the develo 
ment of the Vicksburg National Pui 
From 1911 to 1913 he was chief engine 
for the Hamilton County Highway ¢ 
mission. In the latter year he establis 
the Edward E. Betts Engineering Co 
pany, which was responsible for the 
struction of many municipal impr 
ments in Chattanooga and neighborig 
towns. Mr. Betts retired in 1931, and! 
firm is now operated by his son under th 
name of the Betts Engineering Compa 


Gerorce Henry (M. '15) direct 
of the Merchants National Bank, \e 
buryport, Mass., died on November 4 
1944, at the age of 69. Early in his caret 
Mr. Bliss was division engineer for t& 
U.S. Reclamation Service on the Lowe 
Yellowstone Project. He had, also, co 
structed sewerage facilities for the cits 
of Newburyport and Malden, Mass., am 
at one time was with the New York, \# 
Haven and Hartford Railroad Pros 
1915 to 1930 he was a member of & 
Bliss and Perry Manufacturing Compatt 
in Newburyport, and since 1930 had bet 
engaged in banking and investment wo 
in Newburyport. 


Wa ter Curistmas Bopycoms 
M. '14) with United Engineers and (* 
structors, Inc., of Philadelphia, Pa, 
on December 1, 1944. He was 69 
Bodycomb had been superintendent 
construction for Westinghouse, Cures 
Kerr and Company at Niagare *® 
N.Y., and with Dwight P. Robinson : 
Company, in Indianapolis, Ind Fa 
past twenty years he had been ™ 
United Engineers and Constructors In~ 
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for part of this period as general superin- 
tendent of construction in Various cities, 
including Bessemer, Ala., Newark, N.J., 
and Chattanooga, Tenn. He had been in 
the Philadelphia office since 1937. 


Epwtn WALLACE Borovucu (Assoc 
M. '18) an engineer for the Real Estate 
Bureau of the New York Board of Esti- 
mate, died on February 3, 1945, as a result 
of injuries suffered ten days before when 
he fell while inspecting a city-owned 
building. Mr. Borédugh, who was 60, 
had been with the Board of Estimate for 
the past four years, and prior to that was 
in charge of the works division of the 
city’s Emergency Relief Bureau. In his 
earlier career he worked as a construction 
engineer on projects on the West Coast and 
in New York—-among them the Hell Gate 
power plant of the Consolidated Edison 
Company 


SaM WIGFALL BrapsHaw (M. '20) as- 
sistant engineer for the Bethlehem Steel 
Company, of Bethlehem, Pa _, died recently 
at the age of 70. From 1891 to 1916 Mr 
Bradshaw was with the Pennsylvania Steel 
Company, with the exception of two 
years with Milliken Brothers, engineers 
and contractors of New York City. He 
served the Pennsylvania Steel Company 
in varying capacities, finally becoming as- 
sistant engineer. Mr. Bradshaw had been 
with the Bethlehem Steel Company since 
1916 


BENJAMIN LuCcIEN CAMPBELL (M. °33) 
retired civil engineer of Portland, Ore., 
died at Medford, Ore., on December 9, 
1944. His age was 60. Prior to his retire- 
ment in October 1944, Mr. Campbell had 
for a number of years been in the U-S. 
Engineer Office at Portland—as assistant 
engineer and associate engineer, succes- 
sively 

THomMas Henry CARVER (M. re- 
tired civil engineer of Seattle, Wash., died 
on December 22, 1944, at the age of 73. 
Mr. Carver was in the Engineers’ Depart- 
ment of the City of Seattle from 1905 until 
his retirement in December 1940. For 
most of this period he Was assistant city 
engineer, and from 1907 on he had been in 
charge of the design and construction of a 
water supply and distribution system. He 
designed and built the Cedar River ma- 
sonry dam and Diablo Dam on the Skagit 
River. 

Juan Crrsostomo Doria Paz (Jun 
instructor in structures and sanitary 
engineering at the University of Nuevo 
Leon, Monterrey, Mexico, died on Decem- 
ber 28, 1944. Mr. Doria Paz, who was 33, 
was born in Mexico, and educated in the 
United States, graduating from the Agri- 
cultural and Mechanical Coilege of Texas 
in 1934. Before becoming connected with 
the University of Nuevo Leon, he was de- 
signer and draftsman on steel work for 
Cia Fundidora de Fierro y Acero de 
Monterrey 


WILLIAM BENJAMIN GREGORY (M. ‘09 
professor emeritus of hydraulics at Tulane 
Universitv, New Orleans, La., died there 
on January 29, 1945, at the age of 73 
Professor Gregory joined the engineering 
staff at Tulane in 1897, and from 1905 to 
1938 had the rank of professor of experi- 
mental engineering and hydraulics. He 
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retired in the latter year with the rank of 
professor emeritus. Coincidentally, he 
served as consulting engineer to the Mis- 
sissippi River Commission on tests of hy- 
draulic dredges and to the U.S. Corps of 
Engineers on hydraulic tests for the Bon 
net Carré Spillway. Also, for fifteen years 
he spent his summers with the U.S. De 
partment of Agriculture, specializing in 
rice irrigation and drainage work. During 
the first World War he served as a major 
in the A.E.F., and later became a colonel 
in the U.S. Engineers Reserve Corps. 

Tuomas J. Henprix (Assoc. M. °44) 
captain, Corps of Engineers, U.S. Army, 
was killed in France on December 31, 
1944. Mr. Hendrix was 35 years old, and 
an alumnus of Alabama Polytechnic In- 
stitute, class of 1980. For twelve years 
following his graduation Mr. Hendrix was 
with the Alabama State Highway Depart- 
ment, working up from the position of 
draftsman to that of assistant engineer. 
Since January 1942 he had been a captain 
in the Corps of Engineers, U.S. Army. 


Harry Levincston McCartuy, JR. 
(Jun. '42) Private First Class, Air Forces, 
U.S. Army, was recently killed in action 
over Germany. His age was 24. Follow- 
ing his graduation from the Catholic 
University of America in 1941, Mr. 
McCarthy became connected with the 
J. G. White Engineering Corporation on 
the Lake Ontario Ordnance Works at 
Modeltown, N.Y. He enlisted in the Air 
Forces about a year ago. Mr. McCarthy's 
home was in Washington, D.C. 


Joun V. McKuyney (M. ’30) president 
of the Iowa-Illinois Gas and Electric Com- 
pany, of Rock Island, Ill., died on January 
27, 1945, at the age of 51. During the 
first World War Mr. McKinney served in 
the 333d Field Artillery of the U.S. Army, 
having the rank of captain. He then be- 
came connected with William G. Woolfolk 
and Company, Inc., Chicago consultant, 
for whom he served as personal representa- 
tive in the reorganization of the Kansas 
City Railways Company. From 1927 to 
1943 he was executive vice-president of 
the Kansas City (Mo.) Public Service 
Company in charge of engineering and 
finance and, coincidentally, for most of 
this period he was also vice-president of 
the Wyandotte Railways Company. 


Tuomas Rices (M. commissioner 
of the International Boundary Commis- 
sion, died at his home in Washington, 
D.C., on January 16, 1945. Mr. Riggs, 
who was 71, spent his early career in the 
manufacture of lumber and in mining. 
He then (1903) became connected with 
the United States and Canada Boundary 
Survey, and from 1906 to 1918 was en- 
gineer, successively, for the Alaska Bound- 
ary Survey and the Alaskan Engineering 
Commission. President Wilson appointed 
him Governor of Alaska in 1918, and he 
held the post for three years. From 1922 
to 1935 Mr. Riggs was engaged in mining 
activities; and since the latter date had 
been commissioner of the International 
Boundary Commission, which fixed the 
lines between the United States, Canada, 
and Alaska. Since 1938 he had also been 
a member of the Alaska International 
Highway Commission. 
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Georce ARTHUR SEAVER (M. 
gineer for the George J]. Glover Compagd 
Inc., of New Orleans, La., died sudau 
on January 20, 1945, at the age aa 
At the outset of his career Mr. Seayers 
with Sanderson and Porter, of Ne» 
leans, for three years and the New Oye 
Railways Company for one year & 
1909 he had been with the George 
Glover Contracting Company and, at} 
time of his death, was a director of thm 
ganization - 


CLIFFORD MILTON STEGNER (M. 
Cincinnati, Ohio, died on January 
1945, at the age of 67. From 1900ie# 
Mr. Stegner held various positions ig ral 
road, bridge, and building constrm 
work, and from the latter year to 19988 
maintained a private engineering wil 
architectural practice in Cincinnati 
ginning in 1927, he was for a numbe 
years Commissioner of Buildings for # 
City of Cincinnati. He retired abouy 
year ago. Long active in the Cincinmgll 
Section, Mr. Stegner had served tm 
president. 


Georce Lewis SwENDsEN (M 
consulting engineer of Long Beach, Call 
died at his home there on January? 
1945. Mr. Swendsen, who was 75, spam 
his early engineering career in Uta 
Then, from 1921 until 1936, he was wi 
the Fresno Irrigation District at Fres 
Calif.—first, as engineer and general ma 
ager and, later, as chief engineer. Lag 
he established a consulting practice i 
Long Beach. 


CHARLES Davis (M. Colorad 
State Highway Engineer, Denver, Cal 
died in that city on January 8, 1945. Mi 
Vail, who was 76, spent his early cara 
in railroad engineering and water-wom 
construction. Since 1909 he had been 
Colorado, where he held the posts of ral 
way and highway engineer for the Cae 
rado Public Utilities Commission am 
manager of the Denver Department 
Improvements and Parks before bem 
appointed State Highway Engineer 
1930. The Mount Evans Road, wig 
has been called ‘‘the highest highway@ 
the world,” is one of the many Color 
highway projects built during his admms 
tration. 


Were (M. retired 
engineer of San Diego, Calif., died’ 
National City, Calif., om January’ 
1945. From 1917 until his retirement] 
years ago Mr. Weidel was valuation@ 
gineer for the Atchison, Topeka, and Sam 
Fe Railway System, with headquartes# 
Chicago, Ill. 


Henry Werzier (M 
who was with the Douglas Aircraft O# 
pany at Santa Monica, Calif., died 
December 23, 1944, at the age @% 
Mr. Wetzler had been consulting eng 
and principal surveyor for the Ament 
Bureau of Shipping in New York 
signing engineer for the Los Angeles De 
partment of Water and Power on a se@ 
of the Colorado Aqueduct; and design . 
engineer for the Los Angeles Gm 
Flood Control District. More rece 
(1929 to 1943) he had been structural y 
signer for the City of Chicago Bureau @ 
Water 
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